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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave device having a 
balance type - unbalance type converting function whose balancing 
qualities are improved, and to provide communication equipment using the 



device. 

SOLUTION: In the surface acoustic wave device, respective 
longitudinally- coupled-resonator type interdigital transducer 2, 1, 3 
having a balance type - unbalance type converting function are provided 
on a piezoelectric substrate 8 along the propagating direction of a 
surface acoustic wave. Further, a crosswise weighted electrode digit 22a 
subjected to such a weighting as a crosswise weighting is provided in an 
electrode digit 22 present near the region facing the transducer 1 which 
is one of the respective electrode digits 21, 22 of at least one of the 
respective IDTs 2, 1, 3, e. g. the IDT 2. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The surface acoustic wave filter which was formed along the 
propagation direction of a surface acoustic wave on the piezo-electric 
substrate and which goes away at least two and has the mold polar zone 
At least one It is surface acoustic wave equipment equipped with the 
input signal terminal and output signal terminal for the above-mentioned 
surface acoustic wave filter. Either [ at least ] an input signal 
terminal or an output signal terminal is surface acoustic wave equipment 
characterized by connecting with the balanced signal terminal and 
carrying out weighting of some [ at least ] electrode fingers of the 
above-mentioned surface acoustic wave filter. 
[Claim 2] Surface acoustic wave equipment according to claim 1 
characterized by carrying out weighting of said some of electrode 
fingers so that either [ at least ] the amplitude unbalance between said 
balanced signal terminals used as a pair or phase unbalance may be 
improved. 

[Claim 3] Surface acoustic wave equipment according to claim 1 or 2 
characterized by giving the above-mentioned comb mold polar zone at 
least in one side to several electrode fingers from the outermost 
electrode finger of the part which adjoins each other mutually among the 
comb mold polar zone which said weighting adjoins mutually [ said 
surface acoustic wave filter ]. 

[Claim 4] Surface acoustic wave equipment according to claim 1 or 2 
characterized by giving the above-mentioned comb mold polar zone at 
least in one side to several electrode fingers located near the 
outermost electrode finger of the part which adjoins each other mutually 
among the comb mold polar zone which said weighting adjoins mutually 
[ said surface acoustic wave filter ]. 

[Claim 5] Surface acoustic wave equipment given in claim 1 characterized 
by giving the above-mentioned comb mold polar zone at least in one side 
to the electrode finger of the range from the outermost electrode finger 
of the part which adjoins each other mutually to less than 1/2 of the 
propagation direction of the surface acoustic wave of the above- 
mentioned comb mold polar zone among the comb mold polar zone which said 
weighting adjoins mutually [ said surface acoustic wave filter ] thru/or 
any 1 term of 4. 

[Claim 6] Surface acoustic wave equipment according to claim 1 or 2 
characterized by giving the above-mentioned comb mold polar zone at 
least in one side to the outermost electrode finger of the part which 



adjoins each other mutually among the comb mold polar zone which said 
weighting adjoins mutually [ said surface acoustic wave filter ]. 
[Claim 7] Surface acoustic wave equipment given in claim 1 which the 
electrode finger of the part of the comb mold polar zone of said surface 
acoustic wave filter which adjoins each other mutually which adjoins 
each other mutually is with a ground electrode finger and a signal 
electrode finger, respectively, and is characterized by giving said 
weighting to either [ at least ] the above-mentioned ground electrode 
finger or a signal electrode finger thru/or any 1 term of 6. 
[Claim 8] Said electrode finger by which weighting is carried out is 
surface acoustic wave equipment given in claim 1 characterized by being 
the signal electrode finger of said surface acoustic wave filter thru/or 
any 1 term of 7. 

[Claim 9] Said weighting is surface acoustic wave equipment given in 
claim 1 characterized by being given to the electrode finger of the comb 
mold polar zone connected to the balanced signal terminal of said 
surface acoustic wave filter thru/or any 1 term of 8. 

[Claim 10] Said at least one surface acoustic wave filter goes away, and, 
otherwise, is surface acoustic wave equipment given in claim 1 which 
goes away, carries out phase inversion to the mold polar zone, has, and 
is characterized by above-mentioned for said weighting carrying out 
phase inversion preparations, and giving it to the electrode finger of 
the mold polar zone thru/or any 1 term of 9 about the mold polar zone. 
[Claim 11] Said weighting is surface acoustic wave equipment given in 
claim 1 characterized by being infanticide weighting thru/or any 1 term 
of 10. 

[Claim 12] Surface acoustic wave equipment according to claim 11 
characterized by preparing the dummy electrode in the bus bar to which 
said electrode finger by which infanticide weighting was carried out is 
connected, and the opposite bus bar which counters. 
[Claim 13] Surface acoustic wave equipment given in claim 1 
characterized by forming as weighting the ground electrode finger which 
contains in one [ at least ] electrode finger of each of said comb mold 
polar zone for an input, and the comb mold polar zone for an output the 
outermost electrode finger of the location which meets another comb mold 
polar zone mutually, and which continued two or more thru/or any 1 term 
of 12. 

[Claim 14] Surface acoustic wave equipment according to claim 12 
characterized by preparing the ground connection section which connects 
the electrode fingers connected to the ground of the comb mold polar 
zone which adjoins each other mutually through said dummy electrode. 



[Claim 15] Said weighting is surface acoustic wave equipment given in 
claim 1 characterized by being decussation width-of-face weighting which 
changes the decussation width of face of an electrode finger with other 
electrode fingers thru/or any 1 term of 14. 

[Claim 16] Said weighting is surface acoustic wave equipment given in 
claim 1 characterized by setting up an electrode finger shorter than 
other electrode fingers, and giving it thru/or any 1 term of 15. 
[Claim 17] Said decussation width-of-face weighting is surface acoustic 
wave equipment according to claim 15 characterized by being given in the 
abbreviation center section of the decussation direction. 
[Claim 18] Surface acoustic wave equipment according to claim 15 or 17 
characterized by preparing the dummy electrode which has bent and is 
formed so that decussation width-of-face weighting also of the electrode 
finger which adjoins said electrode finger by which decussation width- 
of-face weighting was carried out may be carried out and each of two 
above-mentioned electrode fingers by which decussation width-of-face 
weighting was carried out may be met. 

[Claim 19] Said electrode finger by which decussation width-of-face 
weighting was carried out is surface acoustic wave equipment according 
to claim 15 or 17 which is one outermost electrode finger of the comb 
mold polar zone which adjoins each other mutually, and is characterized 
by preparing the dummy electrode so that the electrode finger by which 
decussation width-of-face weighting was carried out [ above-mentioned ] 
to the comb mold polar zone of another side may be countered. 
[Claim 20] Said dummy electrode is surface acoustic wave equipment 
according to claim 19 characterized by connecting with a ground. 
[Claim 21] Said weighting is surface acoustic wave equipment given in 
claim 1 characterized by being duty weighting which changes duty of an 
electrode finger with other electrode fingers thru/or any 1 term of 20. 
[Claim 22] Said at least three surface acoustic wave filters are surface 
acoustic wave equipment characterized by the above-mentioned weighting 
differing, respectively while weighting given in claim 11 thru/or any 1 
term of 21 is given at least at one side of the comb mold polar zone 
which goes away, has the mold polar zone and adjoins each other mutually, 
respectively. 

[Claim 23] Surface acoustic wave equipment characterized by the above- 
mentioned weighting differing mutually while said two surface acoustic 
wave filters are prepared and weighting of a publication is given to 
claim 11 thru/or any 1 term of 21 with each above-mentioned surface 
acoustic wave filter, respectively. 

[Claim 24] In at least one side of the comb mold polar zone which said 



surface acoustic wave filter adjoins mutually, respectively and which 
goes away at least three, has the mold polar zone, and adjoins each 
other mutually In at least one side of comb mold polar zone which 
decussation width-of-face weighting is carried out to several different 
electrode fingers from an outermost electrode finger in the outermost 
field of the part where the above-mentioned comb mold polar zone adjoins 
each other mutually, and is different and which adjoins each other 
mutually Thin out to the outermost electrode finger of the part where 
the above-mentioned comb mold polar zone adjoins each other mutually, 
and while weighting is carried out, in the part by which infanticide 
weighting was carried out [ above-mentioned ] Surface acoustic wave 
equipment according to claim 1 or 2 characterized by preparing the dummy 
electrode connected to the bus bar to which the electrode finger by 
which infanticide weighting was carried out [ above-mentioned ] was 
connected, and the opposite bus bar which counters. 

[Claim 25] In at least one side of the comb mold polar zone which said 
surface acoustic wave filter adjoins mutually, respectively and which 
goes away at least three, has the mold polar zone, and adjoins each 
other mutually In at least one side of comb mold polar zone which duty 
weighting which changes duty of the outermost electrode finger of the 
part where the above-mentioned comb mold polar zone adjoins each other 
mutually with other electrode fingers is given, and is different and 
which adjoins each other mutually Thin out to the outermost electrode 
finger of the part where the above-mentioned comb mold polar zone 
adjoins each other mutually, and while weighting is carried out, in the 
part by which infanticide weighting was carried out [ above-mentioned ] 
Surface acoustic wave equipment according to claim 1 or 2 characterized 
by preparing the dummy electrode connected to the bus bar to which the 
electrode finger by which infanticide weighting was carried out [ above- 
mentioned ] was connected, and the opposite bus bar which counters. 
[Claim 26] In at least one side of the comb mold polar zone which said 
two surface acoustic wave filters are prepared, and adjoins each other 
mutually [ one surface acoustic wave filter ] In at least one side of 
the comb mold polar zone which decussation width-of-face weighting of 
the above-mentioned comb mold polar zone is carried out to several 
different electrode fingers from an outermost electrode finger in the 
outermost field of the part which adjoins each other mutually, and 
adjoins each other mutually [ the surface acoustic wave filter of 
another side ] Thin out to the outermost electrode finger of the part 
where the above-mentioned comb mold polar zone adjoins each other 
mutually, and while weighting is carried out, in the part by which 



infanticide weighting was carried out [ above-mentioned ] Surface 
acoustic wave equipment according to claim 1 or 2 characterized by 
preparing the dummy electrode connected to the bus bar to which the 
electrode finger by which infanticide weighting was carried out [ above- 
mentioned ] was connected, and the opposite bus bar which counters. 
[Claim 27] Said surface acoustic wave filter is surface acoustic wave 
equipment given in claim 1 characterized by being prepared so that it 
may have balanced signal input-balance signal output filter ability 
thru/or any 1 term of 26. 

[Claim 28] Said surface acoustic wave filter is surface acoustic wave 
equipment given in claim 1 characterized by being prepared so that it 
may have balanced signal input-unbalance signal output filter ability or 
unbalance signal input-balance signal output filter ability thru/or any 
1 term of 26. 

[Claim 29] At least one of said the comb mold polar zone is surface 
acoustic wave equipment according to claim 27 or 28 characterized by 
carrying out 2 ****s crosswise [ decussation ]. 
[Claim 30] Surface acoustic wave equipment given in claim 27 
characterized by for one balanced signal terminal used as the 
aforementioned pair going away, and connecting it to the sinking comb- 
like electrode of the two poles in the mold polar zone, respectively 
thru/or any 1 term of 29. 

[Claim 31] At least one of said the comb mold polar zone is surface 
acoustic wave equipment according to claim 27 or 28 characterized by 
carrying out 2 ****s in the propagation direction of a surface acoustic 
wave. 

[Claim 32] Surface acoustic wave equipment given in claim 27 
characterized by not having the grounded electrical neutrality point 
between the balanced signal terminals used as the aforementioned pair 
thru/or any 1 term of 31. 

[Claim 33] Surface acoustic wave equipment given in claim 1 
characterized by preparing said surface acoustic wave filter so that it 
may have balanced signal input-balance signal output filter ability by 
two thru/or any 1 term of 26. 

[Claim 34] It is surface acoustic wave equipment given in claim 1 
characterized by preparing said surface acoustic wave filter so that the 
phase of the output signal over two and an input signal may be changed 
about 180 degrees, and preparing each above-mentioned ************ 
filter so that it may have balanced signal input-unbalance signal output 
filter ability or unbalance signal input-balance signal output filter 
ability thru/or any 1 term of 26. 



[Claim 35] Surface acoustic wave equipment according to claim 34 
characterized by carrying out cascade connection of the surface acoustic 
wave filter to the unbalance signal terminal side further. 
[Claim 36] Said surface acoustic wave filter is surface acoustic wave 
equipment given in claim 1 characterized by being a vertical joint 
resonator mold surface acoustic wave filter thru/or any 1 term of 35. 
[Claim 37] Said odd vertical joint resonator mold surface acoustic wave 
filters are surface acoustic wave equipment according to claim 36 
characterized by going away and having the mold polar zone. 
[Claim 38] Said three vertical joint resonator mold surface acoustic 
wave filters are surface acoustic wave equipment according to claim 37 
characterized by going away and having the mold polar zone. 
[Claim 39] Said at least one vertical joint resonator mold surface 
acoustic wave filter is surface acoustic wave equipment given in claim 
36 which goes away and is characterized by the total electrode finger 
number of the mold polar zone being even thru/or any 1 term of 38. 
[Claim 40] A vertical joint resonator mold surface acoustic wave filter 
is surface acoustic wave equipment according to claim 39 characterized 
by three or the total number of the electrode finger of the comb mold 
polar zone which goes away three or more and is connected to the 
balanced signal terminal at least among mold polar zone being even. 
[Claim 41] A vertical joint resonator mold surface acoustic wave filter 
is surface acoustic wave equipment according to claim 39 or 40 
characterized by the total number of the electrode finger of three or 
the comb mold polar zone which goes away three or more and is located in 
a center section at least among mold polar zone being even. 
[Claim 42] Surface acoustic wave equipment given in claim 1 
characterized by connecting at least one surface acoustic wave resonator 
to said surface acoustic wave filter by either [ at least ] the serial 
or juxtaposition thru/or any 1 term of 41. 

[Claim 43] Said surface acoustic wave filter is surface acoustic wave 
equipment given in claim 1 characterized by carrying out cascade 
connection of the two or more surface acoustic wave filter sections 
thru/or any 1 term of 42. 

[Claim 44] The comb mold polar zone for an input which has two or more 
electrode fingers on a piezo-electric substrate, and the comb mold polar 
zone for an output which has two or more electrode fingers It is 
prepared along the propagation direction of a surface acoustic wave so 
that a vertical joint resonator mold may be formed. Surface acoustic 
wave equipment characterized by having the weighting electrode finger by 
which weighting was carried out to a different inside electrode finger 



from the outermost electrode finger of one [ at least ] electrode finger 
of each of this comb mold polar zone for an input, and the comb mold 
polar zone for an output. 

[Claim 45] Either said comb mold polar zone for an input or the comb 
mold polar zone for an output is surface acoustic wave equipment 
according to claim 44 which is an object for a balance and is 
characterized by having the weighting electrode finger at least in one 
side of each comb mold polar zone of the balancing side. 
[Claim 46] Said one weighting electrode finger is surface acoustic wave 
equipment according to claim 44 or 45 characterized by going away and 
being prepared in within the limits from the degree of the outermost 
electrode finger in the mold polar zone to less than 1/2 of all 
electrode fingers. 

[Claim 47] Surface acoustic wave equipment given in claim 44 
characterized by forming the ground electrode finger which contains in 
one [ at least ] electrode finger of each of said comb mold polar zone 
for an input, and the comb mold polar zone for an output the outermost 
electrode finger of the location which meets another comb mold polar 
zone mutually, and which continued two or more thru/or any 1 term of 46. 
[Claim 48] Said weighting electrode finger is surface acoustic wave 
equipment given in claim 44 characterized by be set up so that the 
magnitude of the non-electric-field section formed while each ground 
electrode finger which is an electrode finger with which either [ at 
least ] said comb mold polar zone for an input or the comb mold polar 
zone for an output was grounded adjoins each other may be controlled 
thru/or any 1 term of 47. 

[Claim 49] said — an input — ** — a comb — a mold — the polar zone 

— or — an output — ** — a comb — a mold — the polar zone — a 
balance — ** — it is — a balance — ** — two — a ** — going away 

- ** — a mold — the polar zone — it is — said less — electric 

field — the section — magnitude — almost — being the same — ** — 
becoming — as — setting up — having — **** — things — the 
description — — carrying out — being according to claim 48 — a 
surface acoustic wave — equipment . 

[Claim 50] Said weighting electrode finger is surface acoustic wave 
equipment given in claim 44 characterized by being set up shorter than 
other electrode fingers thru/or any 1 term of 49. 
[Claim 51] Surface acoustic wave equipment given in claim 44 
characterized by being formed so that the grounded electrode finger for 
the first balance may be prolonged toward said weighting electrode 
finger according to the die length of the above-mentioned weighting 



electrode finger thru/or any 1 term of 50. 

[Claim 52] Surface acoustic wave equipment given in claim 44 thru/or any 
of 51 they are. [ which is characterized by preparing the dummy 
electrode which the grounded electrode finger for the second balance is 
formed toward a different location from said weighting electrode finger 
according to the die length of the above-mentioned weighting electrode 
finger, and is formed by bending so that the above-mentioned electrode 
finger for the second balance and a weighting electrode finger may be 
met ] 

[Claim 53] Surface acoustic wave equipment given in claim 44 
characterized by having the unbalance mold-balance type-conversion 
function thru/or any 1 term of 52. 

[Claim 54] The communication device characterized by using the surface 
acoustic wave equipment of a publication for claim 1 thru/or any 1 term 
of 53. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic 
wave equipment used for the filter which has an unbalance mold-balance 
type-conversion function, and the communication device using it. 
[0002] 

[Description of the Prior Art] In recent years, the technical progress 
over the miniaturization of communication devices, such as a portable 
telephone, and lightweight-izing has a remarkable thing. As a filter 
used for such a communication device, the surface acoustic wave 
equipment which can be miniaturized is used as a use frequency band 



becomes high. Furthermore, the development of the components which 
compounded two or more functions for reduction of each number of 
component parts and a miniaturization in a communication device has also 
progressed. 

[0003] Against the background of such a situation, what equipped with 
balanced - unbalance conversion function and the function of the so- 
called balun (balun) the surface acoustic wave filter used for RF stage 
of a portable telephone is studied briskly in recent years, and has come 
to be used focusing on GSM (Global System for Mobile communications) etc. 
It applies also for some patents about the surface acoustic wave filter 
equipped with such a balanced - unbalance conversion function. 
[0004] As a surface acoustic wave filter which has balanced - unbalance 
conversion function that an input impedance and an output impedance are 
almost equal, the configuration as shown in drawing 67 is known. 
[0005] Surface acoustic wave equipment given in drawing 67 is surface 
acoustic wave equipment of the vertical joint resonator mold of 3IDT 
type which has balanced - unbalance conversion function in which the 
comb mold polar zone (it is called IDT Inter-Digital Transducer called 
blind-like polar zone and the following) 101 is formed on the piezo- 
electric substrate 100, and IDT102 and IDT103 are arranged at right and 
left (meeting in the propagation direction of a surface acoustic wave) 
of the above IDT101, respectively. 

[0006] Further, the reflector (reflector) 104 and the reflector 105 are 
arranged, respectively, and the terminal 108 is formed in the above- 
mentioned surface acoustic wave equipment as each terminals 106 and 107 
and an unbalance signal terminal as a balanced signal terminal so that 
each above 102, 101, and IDT 103 may be put from right and left. 
[0007] Moreover, an input impedance and an output impedance are changed 
4 times mutually, and the configuration of a publication is mentioned, 
for example to JP, 10-117123, A as other surface acoustic wave equipments 
which have balanced - unbalance conversion function. 

[0008] In surface acoustic wave equipment given in the above-mentioned 
official report, as shown in drawing 68 R> 8, the 1st surface acoustic 
wave filter 111 and the 1st surface acoustic wave filter 111 have the 
2nd surface acoustic wave filter 112 with which the phases of an output 
signal differ 180 degrees on the piezo-electric substrate. In addition, 
the publication of a piezo-electric substrate is omitted in drawing 68 . 
Thereby, the above-mentioned surface acoustic wave equipment can 
demonstrate balanced - unbalance conversion function with a filtering 
function. 

[0009] the vertical joint resonator mold surface acoustic wave filter 



124 of 3IDT type which serves as mirror symmetry on both sides of the 
symmetry line by which the 1st surface acoustic wave filter 111 met in 
the propagation direction of a surface acoustic wave to the 3IDT type 
vertical joint resonator mold surface acoustic wave filter 118 and the 
vertical joint resonator mold surface acoustic wave filter 118 — 
cascade connection — that is, two-step cascade connection is carried 
out. 

[0010] the vertical joint resonator mold surface acoustic wave filter 
118 — right and left (meeting in the propagation direction of a surface 
acoustic wave) of a center of IDT113 — every — IDT 114 and 115 is 
arranged, respectively, and reflectors 116 and 117 are arranged, 
respectively so that these IDT(s) 114, 113, and 105 may be further put 
from both sides on either side. Reflectors 122 and 123 are arranged so 
that the vertical joint resonator mold surface acoustic wave filter 124 
may arrange each IDT 120 and 121 to right and left of a center of IDT119 
similarly, respectively and may put these IDT(s) 120, 119, and 121. 
[0011] The 2nd surface acoustic wave filter 112 carries out two-step 
cascade connection of the same vertical joint resonator mold surface 
acoustic wave filter 128 as the 3IDT type vertical joint resonator mold 
surface acoustic wave filter 124, and the vertical joint resonator mold 
surface acoustic wave filter 127 equipped with IDT (that is, about 180 
degrees) 133 which reversed the central sense of IDT103 and reversed the 
phase to the 3IDT type vertical joint resonator mold surface acoustic 
wave filter 118. 

[0012] Each balanced terminals 106 and 107 consist of terminals 
connected to the unbalance terminal 108 and the serial with the terminal 
which connected electrically to juxtaposition each terminals 129 and 130 
of the 1st and 2nd surface acoustic wave filter 111 and 112 which are 
one side, respectively, connected another terminals 131 and 132 of each 
to the serial electrically, and was connected to juxtaposition. 
[0013] In the surface acoustic wave equipment which has balanced - 
unbalance conversion function, the amplitude characteristic spreads a 
phase etc. and it is required for the transmission characteristic in the 
passband between the unbalance terminal 108 and each terminal of each 
balanced terminals 106 and 107 that the phase characteristic should be 
mutually reversed 180 degrees. Those properties are called amplitude 
unbalance and phase unbalance, respectively. 

[0014] Amplitude unbalance and phase unbalance are amplitude unbalance 
=|A| and A= | 20 log |(S21)-|20 log | (S31), when the surface acoustic 
wave equipment which has said balanced - unbalance conversion function 
is considered to be the device of three ports, for example, each of a 



port 1 and each balanced output terminal is made into a port 2 and a 
port 3 for an unbalanced input terminal. — Formula (l) 
Phase unbalance =|B| and B= | **S21-**S31 I Formula (2) 
A definition is come out and given. In addition, S21 shows the transfer 
factor from a port 1 to a port 2, and S31 shows the transfer factor from 
a port 1 to a port 3. As for OdB and phase unbalance, amplitude 
unbalance is made into 180 degrees in the passband [ in / ideally / in 
such unbalance / the filter shape of surface acoustic wave equipment ]. 
[0015] 

[Problem (s) to be Solved by the Invention] However, in the surface 
acoustic wave equipment which has the above balanced signal terminals, 
there was a problem that the unbalance between balanced signal terminals 
was getting worse. A thing of the wavelength it is decided in the pitch 
of an electrode finger that the distance (110 of drawing 67 R> 7) of the 
electrode finger and the signal electrode finger of IDT103 with which 
some causes that unbalance is bad are connected to the distance (109 of 
drawing 67 R> 7) of the electrode finger and the signal electrode finger 
of IDT102 which are connected to the balanced signal terminal 106 as one 
of them although mentioned, and the balanced signal terminal 107 will be 
different 0. 5 times is mentioned. 

[0016] the evil in which the conversion efficiency between the 
electrical signals and surface acoustic waves with which the total 
capacity of the electrode finger which each balanced signal terminals 
106 and 107 are alike, respectively, and is connected differs by this 
differs — generating — a result — unbalance — it had led to 
aggravation. 

[0017] Then, the amplitude characteristic over the frequency which 
connects the balanced signal terminal 107 of drawing 67 to a ground, and 
is outputted from the balanced signal terminal 106 like drawing 70 , and 
the amplitude characteristic which connects the balanced signal terminal 
106 of drawing 67 to a ground, and is outputted from the balanced signal 
terminal 107 like drawing 71 are measured, and the difference of the 
above-mentioned amplitude characteristic as those results is shown in 
drawing 69 . The two amplitude characteristics differ greatly mutually 
and this difference has led to aggravation of unbalance. 
[0018] moreover — the surface acoustic wave equipment which was shown 
in drawing 68 and which carried out cascade connection — two every 
which adjoins each other mutually — the polarity of each two electrode 
fingers in IDT which meet mutually — right and left — it originated in 
it being in an unsymmetrical condition, and the problem that unbalance 
gets worse is produced. 



[0019] that is, every which IDT113 adjoins — every which adjoins each 
other mutually in IDT 114 and 115 and each part (125 of drawing 68 ) — 
every which IDT133 adjoins to both outermost electrode fingers of IDT 
113, 114, and 115 being ground electrode fingers — in each part (126 of 
drawing 68 ) which adjoins IDT 134 and 135, they are a signal electrode 
finger and a ground electrode, thus, adjacent every — if a polar 
combination in the outermost electrode finger of IDT changes, the 
frequency and amplitude level of resonance mode which are shown in 
drawing 72 will change with conversion between an electrical signal and 
a surface acoustic wave. 

[0020] drawing 68 — like — above every which adjoins each other 
mutually — the combination of each electrode finger outside ** in IDT - 
- difference — when surface acoustic wave equipment equipped with 
balanced - unbalance conversion function was constituted combining the 
vertical joint resonator mold surface acoustic wave filter whose number 
is two, the gap of this resonance mode caused unbalance aggravation 
between balanced signal terminals. 

[0021] The gap of the above-mentioned resonance mode occurred similarly, 
and this phenomenon caused unbalance aggravation between balanced signal 
terminals, when surface acoustic wave equipment equipped with balanced - 
unbalance conversion function was constituted using one vertical joint 
resonator mold surface acoustic wave filter as shown in drawing 73 . 
[0022] The purpose of this invention is correcting the difference 
between the above-mentioned balanced signal terminals which are the 
cause of the unbalance aggravation between balanced signal terminals, 
and is to offer the surface acoustic wave equipment with which the 
unbalance between balanced signal terminals has good balanced - 
unbalance conversion function, and the communication device using it. 
[0023] 

[Means for Solving the Problem] In order that the surface acoustic wave 
equipment of further others of this invention may solve the above 
technical problem The surface acoustic wave filter which has at least 
two IDT(s) formed along the propagation direction of a surface acoustic 
wave on the piezo-electric substrate At least one It is surface acoustic 
wave equipment equipped with the input signal terminal and output signal 
terminal for the above-mentioned surface acoustic wave filter. It is 
characterized by connecting either [ at least ] the input signal 
terminal or the output signal terminal to the balanced signal terminal, 
and carrying out weighting of some [ at least ] electrode fingers of the 
above-mentioned surface acoustic wave filter. 

[0024] Since the balance of each property between balanced signal 



terminals (amplitude balance, phase balance, and at least one of the 
transmission characteristics) can be adjusted by having carried out 
weighting of some [ which has two IDT(s) that it is few / at least ] 
electrode fingers of a surface acoustic wave filter according to the 
above-mentioned configuration, the balance nature of each property is 
improvable. 

[0025] It is desirable that weighting of said some of electrode fingers 
is carried out so that either [ at least ] the amplitude unbalance 
between said balanced signal terminals used as a pair or phase unbalance 
may be improved with the above-mentioned surface acoustic wave equipment. 
[0026] In the above-mentioned surface acoustic wave equipment, it may be 
given to several electrode fingers from the outermost electrode finger 
of the part where Above IDT adjoins each other mutually at least in one 
side among IDT(s) which said weighting adjoins mutually [ said surface 
acoustic wave filter ]. 

[0027] With the above-mentioned surface acoustic wave equipment, it may 
be given to several electrode fingers located near the outermost 
electrode finger of the part where Above IDT adjoins each other mutually 
at least in one side among IDT(s) which said weighting adjoins mutually 
[ said surface acoustic wave filter ]. 

[0028] In the above-mentioned surface acoustic wave equipment, it may be 
given to the electrode finger of the range from the outermost electrode 
finger of the part where Above IDT adjoins each other mutually to less 
than 1/2 of the propagation direction of the surface acoustic wave of 
Above IDT at least in one side among IDT(s) which said weighting adjoins 
mutually [ said surface acoustic wave filter ]. 

[0029] In the above-mentioned surface acoustic wave equipment, the above 
IDT at least in one side may be given to the outermost electrode finger 
of the part which adjoins each other mutually among IDT(s) which said 
weighting adjoins mutually [ said surface acoustic wave filter ]. 
[0030] With the above-mentioned surface acoustic wave equipment, the 
electrode finger of the part of IDT which adjoins each other mutually 
[ said surface acoustic wave filter ] which adjoins each other mutually 
is with a ground electrode finger and a signal electrode finger, 
respectively, and said weighting may be given to at least the above- 
mentioned ground electrode finger or the signal electrode finger either. 
[0031] In the above-mentioned surface acoustic wave equipment, said 
electrode finger by which weighting is carried out may be a signal 
electrode finger of said surface acoustic wave filter. 
[0032] Said weighting may be given to the electrode finger of IDT 
connected to the balanced signal terminal of said surface acoustic wave 



filter with the above-mentioned surface acoustic wave equipment. 
[0033] In the above-mentioned surface acoustic wave equipment, to other 
IDT(s), phase inversion of said surface acoustic wave filter is carried 
out, it has at least one IDT, and said weighting may be given to the 
electrode finger of IDT which carried out [ above-mentioned ] phase 
inversion. 

[0034] With the above-mentioned surface acoustic wave equipment, said 
weighting may be infanticide weighting. 

[0035] In the above-mentioned surface acoustic wave equipment, it is 
desirable to prepare the dummy electrode in the bus bar to which said 
electrode finger by which infanticide weighting was carried out is 
connected, and the opposite bus bar which counters. 
[0036] With the above-mentioned surface acoustic wave equipment, the 
ground connection section which connects the electrode fingers connected 
to the ground of IDT which adjoins each other mutually through said 
dummy electrode may be prepared. 

[0037] In the above-mentioned surface acoustic wave equipment, said 
weighting may be decussation width-of-face weighting which changes the 
decussation width of face of an electrode finger with other electrode 
fingers. 

[0038] As for said decussation width-of-face weighting, with the above- 
mentioned surface acoustic wave equipment, it is desirable to be given 
in the abbreviation center section of the decussation direction. 
[0039] In the above-mentioned surface acoustic wave equipment, the dummy 
electrode which has bent and is formed may be prepared so that 
decussation width-of-face weighting also of the electrode finger which 
adjoins said electrode finger by which decussation width-of-face 
weighting was carried out may be carried out and each of two above- 
mentioned electrode fingers by which decussation width-of-face weighting 
was carried out may be met. 

[0040] With the above-mentioned surface acoustic wave equipment, the 
dummy electrode may be prepared so that the electrode finger by which 
said electrode finger by which decussation width-of-face weighting was 
carried out is one outermost electrode finger of IDT which adjoins each 
other mutually, and decussation width-of-face weighting was carried out 
[ above-mentioned ] to IDT of another side may be countered. 
[0041] Said dummy electrode may be connected to the ground in the above- 
mentioned surface acoustic wave equipment. 

[0042] With the above-mentioned surface acoustic wave equipment, said 
weighting may be duty weighting which changes duty of an electrode 
finger with other electrode fingers. 



[0043] In the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter has at least three IDT(s), and at least in 
one side of IDT which adjoins each other mutually, while weighting given 
in above any they are is given, respectively, the above-mentioned 
weighting may differ, respectively. 

[0044] With the above-mentioned surface acoustic wave equipment, said 
two surface acoustic wave filters are prepared, and with each above- 
mentioned surface acoustic wave filter, while weighting given in above 
any they are is given, respectively, the above-mentioned weighting may 
differ mutually. 

[0045] In the above-mentioned surface acoustic wave equipment said 
surface acoustic wave filter In at least one side of IDT which has at 
least three IDT(s) which adjoin each other mutually, respectively, and 
adjoins each other mutually In at least one side of IDT which 
decussation width-of-face weighting of the above IDT is carried out to 
several different electrode fingers from an outermost electrode finger 
in the outermost field of the part which adjoins each other mutually, 
and is different and which adjoins each other mutually While Above IDT 
thins out and weighting is carried out to the outermost electrode finger 
of the part which adjoins each other mutually, the dummy electrode 
connected to the bus bar to which the electrode finger by which 
infanticide weighting was carried out [ above-mentioned ] was connected, 
and the opposite bus bar which counters may be prepared in the part by 
which infanticide weighting was carried out [ above-mentioned ]. 
[0046] With the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter In at least one side of IDT which has at 
least three IDT(s) which adjoin each other mutually, respectively, and 
adjoins each other mutually In at least one side of IDT which duty 
weighting which changes duty of the outermost electrode finger of the 
part where Above IDT adjoins each other mutually with other electrode 
fingers is given, and is different and which adjoins each other mutually 
While Above IDT thins out and weighting is carried out to the outermost 
electrode finger of the part which adjoins each other mutually, the 
dummy electrode connected to the bus bar to which the electrode finger 
by which infanticide weighting was carried out [ above-mentioned ] was 
connected, and the opposite bus bar which counters may be prepared in 
the part by which infanticide weighting was carried out [ above- 
mentioned ]. 

[0047] In at least one side of IDT which said two surface acoustic wave 
filters are prepared, and adjoins each other mutually [ one surface 
acoustic wave filter ] in the above-mentioned surface acoustic wave 



equipment In at least one side of IDT which adjoins each other mutually 
[ decussation width-of-face weighting of the above IDT is carried out to 
several different electrode fingers from an outermost electrode finger 
in the outermost field of the part which adjoins each other mutually, 
and / the surface acoustic wave filter of another side ] While Above IDT 
thins out and weighting is carried out to the outermost electrode finger 
of the part which adjoins each other mutually, the dummy electrode 
connected to the bus bar to which the electrode finger by which 
infanticide weighting was carried out [ above-mentioned ] was connected, 
and the opposite bus bar which counters may be prepared in the part by 
which infanticide weighting was carried out [ above-mentioned ]. 
[0048] With the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may be prepared so that it may have 
balanced signal input-balance signal output filter ability. 
[0049] In the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may be prepared so that it may have 
balanced signal input-unbalance signal output filter ability or 
unbalance signal input-balance signal output filter ability. 
[0050] In the above-mentioned surface acoustic wave equipment, at least 
one of said the IDT(s) may be carried out crosswise [ decussation ] 2 

[0051] With the above-mentioned surface acoustic wave equipment, the 
balanced signal terminal used as the aforementioned pair may be 
connected to the sinking comb-like electrode of the two poles in one IDT, 
respectively. 

[0052] In the above-mentioned surface acoustic wave equipment, at least 
one of said the IDT(s) may be carried out in the propagation direction 
of a surface acoustic wave 2 ****s. 

[0053] It is not necessary to have the grounded electrical neutrality 
point between the balanced signal terminals used as the aforementioned 
pair with the above-mentioned surface acoustic wave equipment. 
[0054] In the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may be prepared so that it may have 
balanced signal input-balance signal output filter ability by two. 
[0055] With the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may be prepared so that the phase of the 
output signal over two and an input signal may be changed about 180 
degrees, and each above-mentioned ************ filter may be prepared so 
that it may have balanced signal input-unbalance signal output filter 
ability or unbalance signal input-balance signal output filter ability. 
[0056] In the above-mentioned surface acoustic wave equipment, cascade 



connection of the surface acoustic wave filter may be further carried 
out to the unbalance signal terminal side. 

[0057] With the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may be a vertical joint resonator mold 
surface acoustic wave filter. 

[0058] In the above-mentioned surface acoustic wave equipment, said 
vertical joint resonator mold surface acoustic wave filter may have odd 
IDT(s). 

[0059] With the above-mentioned surface acoustic wave equipment, said 
vertical joint resonator mold surface acoustic wave filter may have 
three IDT(s). 

[0060] In the above-mentioned surface acoustic wave equipment, the total 
electrode finger number of at least one IDT of said vertical joint 
resonator mold surface acoustic wave filter may be even. 
[0061] With the above-mentioned surface acoustic wave equipment, the 
total number of the electrode finger of IDT with which the vertical 
joint resonator mold surface acoustic wave filter is connected to the 
balanced signal terminal at least among three or three IDT(s) or more 
may be even. 

[0062] In the above-mentioned surface acoustic wave equipment, the total 
number of the electrode finger of IDT with which a vertical joint 
resonator mold surface acoustic wave filter is located in a center 
section at least among three or three IDT(s) or more may be even. 
[0063] With the above-mentioned surface acoustic wave equipment, at 
least one surface acoustic wave resonator may be connected to said 
surface acoustic wave filter by either [ at least ] the serial or 
juxtaposition. 

[0064] In the above-mentioned surface acoustic wave equipment, said 
surface acoustic wave filter may carry out cascade connection of the two 
or more surface acoustic wave filter sections. 

[0065] IDT for an input which has two or more electrode fingers on a 
piezo-electric substrate in order that other surface acoustic wave 
equipments of this invention may solve the aforementioned technical 
problem, IDT for an output which has two or more electrode fingers is 
prepared along the propagation direction of a surface acoustic wave so 
that a vertical joint resonator mold may be formed. It is characterized 
by having the weighting electrode finger by which weighting was carried 
out to a different inside electrode finger from the outermost electrode 
finger of one [ at least ] electrode finger of each of this IDT for an 
input, and IDT for an output. 

[0066] With the above-mentioned surface acoustic wave equipment, either 



said IDT for an input or IDT for an output is an object for a balance, 
and it is desirable to have the weighting electrode finger at least in 
each one side of IDT of the balancing side. In the above-mentioned 
surface acoustic wave equipment, you may have unbalance mold-balance 
type conversion. 

[0067] Since the balance of each property between an output signal, 
especially each output signal for a balance (amplitude balance, phase 
balance, transmission characteristic) can be adjusted to one [ at 
least ] electrode finger of each of IDT for an input, and IDT for an 
output by having formed the weighting electrode finger according to the 
above-mentioned configuration, the balance nature of each property is 
improvable. 

[0068] As for said weighting electrode finger, with the above-mentioned 
surface acoustic wave equipment, it is desirable to be prepared in 
within the limits from the degree of the outermost electrode finger in 
one IDT to less than 1/2 of all electrode fingers. As for said weighting 
electrode finger, in the above-mentioned surface acoustic wave equipment, 
it is desirable to be set up shorter than other electrode fingers. 
[0069] It is desirable to form the ground electrode finger which 
contains in one [ at least ] electrode finger of each of said IDT for an 
input and IDT for an output the outermost electrode finger of the 
location which meets another IDT mutually with the above-mentioned 
surface acoustic wave equipment and which continued two or more. 
[0070] According to the above-mentioned configuration, -izing of carrying 
out a setup of the phase contrast like each output signal for a balance 
soon at 180 degrees can be carried out [ certain ] by the simple 
configuration by forming the ground electrode finger containing the 
outermost electrode finger of the location which meets one electrode 
finger of each mutually which continued two or more. 
[0071] As for said weighting electrode finger, in the above-mentioned 
surface acoustic wave equipment, it is desirable to be set up so that 
the magnitude of the non-electric-field section formed while each ground 
electrode finger which is an electrode finger with which either [ at 
least ] said IDT for an input or IDT for an output was grounded adjoins 
each other may be controlled. 

[0072] With the above-mentioned surface acoustic wave equipment, said 
IDT for an input or IDT for an output is an object for a balance, it is 
two IDT(s) for a balance, and it is desirable to be set up so that the 
magnitude of said non-electric-field section may become almost the same. 
[0073] According to the above-mentioned configuration, it is control and 
two more desirable IDT(s) for a balance about the magnitude of the non- 



electric-field section in a weighting electrode finger, and since the 
balance of the conversion to electrical energy from the elastic strain 
energy in each IDT, especially IDT for an output can be adjusted by 
setting up the magnitude of said non-electric-field section so that it 
may become almost the same, balance nature can be improved. 
[0074] In the above-mentioned surface acoustic wave equipment, it is 
desirable to be formed so that the grounded electrode finger for the 
first balance may be prolonged toward said weighting electrode finger 
according to the die length of the above-mentioned weighting electrode 
finger. 

[0075] According to the above-mentioned configuration, since the amount 
of [ which is formed with the weighting electrode finger set up short ] 
non-electrode finger part can cover to some extent with the electrode 
finger for the first balance, it can avoid degradation of the balance 
nature by part for the above-mentioned radio pole finger part. 
[0076] With the above-mentioned surface acoustic wave equipment, the 
dummy electrode which the grounded electrode finger for the second 
balance is formed toward a different location from said weighting 
electrode finger according to the die length of the above-mentioned 
weighting electrode finger, and is formed by bending so that the above- 
mentioned electrode finger for the second balance and a weighting 
electrode finger may be met may be prepared. 

[0077] According to the above-mentioned configuration, a transmission 
characteristic can be improved further, maintaining good balance nature 
by preparing a dummy electrode. 

[0078] The communication device of this invention is characterized by 
using surface acoustic wave equipment given in above any they are, in 
order to solve the aforementioned technical problem. Since surface 
acoustic wave equipment equipped with the outstanding balance nature was 
used according to the above-mentioned configuration, the engine 
performance of the above-mentioned configuration can be improved. 
[0079] 

[Embodiment of the Invention] It will be as follows if each gestalt of 
operation of this invention is explained based on drawing 1 R> 1 thru/or 
drawing 65 . 

[0080] (The first gestalt of operation) The surface acoustic wave 
equipment concerning the first gestalt of operation of this invention As 
shown in drawing 1 , it is what has an unbalance mold-balance type- 
conversion function and a filtering function. IDT1 for an input, every 
for an output arranged at the both sides (meeting in the propagation 
direction of a surface acoustic wave), respectively — it has IDT 2 and 



3 and each reflector 4 arranged further on those outsides, respectively 
on the piezo-electric substrate 8. In addition, an above-mentioned input 
and an above-mentioned output can be replaced mutually. 
[0081] that is, every for an output — IDT 2 and 3 is arranged so that 
IDT1 for an input may be inserted among them. Furthermore, each 
reflector 4 is arranged so that IDT2, IDT1, and IDT3 may be inserted 
among them, and it reflects the surface acoustic wave to spread, the 
above-mentioned piezo-electric substrate 8 — for example, 40 **5- 
degreeYcutX propagation LiTa03 from — it becomes. 

[0082] IDT 1, 2, and 3 is equipped with two or more two electrode finger 
parts equipped with each band-like electrode finger [ that it is 
parallel and regular intervals ] of each other prolonged in the 
direction which intersects perpendicularly from the band-like end face 
section (bus bar) and one flank of the end face section, and has each 
above-mentioned electrode finger part in the condition of having become 
intricate between mutual electrode fingers so that the flank of the 
electrode finger of each above-mentioned electrode finger part might be 
met mutually. 

[0083] In such IDT 1, 2, and 3, a signal transformation property and a 
setup of a passband are possible by setting up the decussation width of 
face which shows the die length and width of face of each electrode 
finger, spacing of each adjacent electrode finger, and the confrontation 
die length in the condition between mutual electrode fingers of having 
become intricate, respectively. With the first gestalt of this operation, 
the number of the electrode finger of IDT1 is set to 39, and the number 
of the electrode finger of IDT 2 and 3 is set to 23. 
[0084] Moreover, each above-mentioned electrode finger and an above- 
mentioned bus bar, and each reflector 4 were formed on the piezo- 
electric substrate 8 by the photolithography method etc. , for example, 
are formed with the aluminum (aluminum) electrode (foil). 
[0085] And in the first gestalt of this operation, since an unbalance 
mold signal is inputted and a balanced type signal is outputted, in IDT1 
for an input, it is prepared in the condition of having become intricate 
mutually as each signal electrode finger 11 connected to the input 
terminal 5 for unbalance and each grounded ground electrode finger 12 
mentioned above. 

[0086] Moreover, in the above IDT1, the ground electrode finger 12 is 
set up so that the outermost electrode finger in the both ends in the 
propagation direction of a surface acoustic wave may turn into a ground 
electrode finger, respectively. The above-mentioned outermost electrode 
finger is in the location which meets one side of each electrode finger 



outside ** of IDT 2 and 3, respectively. 

[0087] It is prepared in the condition of having become intricate 
mutually as each ground electrode finger 21 and the signal electrode 
finger 22 connected to the output terminal 6 for a balance mentioned 
above in IDT2 on the other hand. Moreover, the bus bar 23 connected with 
each ground electrode finger 21 is arranged so that it may become 
straight line-like mostly to the bus bar 13 connected with each signal 
electrode finger 11 of IDT1 for an input. Moreover, in IDT2, each 
electrode finger outside ** used as each electrode finger of the both 
ends in the propagation direction of a surface acoustic wave is the 
ground electrode finger 21, respectively. 

[0088] At IDT3, it is prepared in the condition which each ground 
electrode finger 31 and the signal electrode finger 32 connected to the 
output terminal 7 for a balance mentioned above of having become 
intricate mutually. The bus bar 33 connected with each ground electrode 
finger 31 is arranged so that it may become straight line-like mostly to 
the bus bar 13 connected with each signal electrode finger 11 of IDT1 
for an input. 

[0089] Moreover, the bus bar 14 of each ground electrode finger 12 of 
IDT1 is set up so that it may become straight line-like, respectively 
about the bus bar 24 of each signal electrode finger 22 of IDT2, and the 
bus bar 34 of each signal electrode finger 32 of IDT3. 
[0090] Furthermore, with the first gestalt of this operation, on 
structure, it is mutually reversed and each IDT 2 and 3 for an output is 
formed. That is, in IDT2, while it starts from a ground electrode finger 
and is set up a signal electrode finger, a ground electrode finger, and 
by turns from the direction near IDT1, by IDT3, it starts from a signal 
electrode finger and is considering as the ground electrode finger and 
the signal electrode finger by being set up by turns from the direction 
near IDT1. 

[0091] Since it is set up in the first gestalt of this operation by this 
so that the amplitude difference between each IDT2 and 3 may become [ 0 
and phase contrast ] close to 180 degrees, balanced - unbalance 
conversion function can be demonstrated. 

[0092] And with the first gestalt of this operation, in the part where 
IDT1 and IDT3 adjoin each other, the outermost electrode finger of IDT3 
thins out and weighting is carried out. Grounded dummy electrode 31a is 
formed in the location of the electrode finger by which infanticide 
weighting was carried out. Thereby, at IDT3 used as near between IDT1 
and IDT3, a ground electrode finger is located in a line by 2 
continuation like dummy electrode 31a and ground electrode finger 31b. 



[0093] Furthermore, with the first gestalt of this operation, 
decussation weighting electrode finger 22a was set as the location of 
the signal electrode finger 22 which serves as a degree of the ground 
electrode finger 21 of the side (outermost electrode finger) near IDT1 
for an input among the signal electrode fingers 22 in IDT2 for an output. 
In above-mentioned decussation weighting electrode finger 22a, it is set 
up so that the die length of decussation weighting electrode finger 22a 
may become with [ which adjusted abbreviation one half, i. e. , 
decussation width of face, ] decussation weight as opposed to the die 
length of other signal electrode fingers 22. 

[0094] Band-like dummy electrode (electrode finger for first balance) 
21a which is prolonged from the bus bar 23 grounded and which is an 
offset electrode finger is formed so that the space produced by 
weighting electrode finger 22a moreover set up short may be filled. 
Dummy electrode 21a is prolonged toward the point of decussation 
weighting electrode finger 22a regular intervals and almost in parallel 
to each ground electrode finger 21 which adjoins each other mutually. 
[0095] Next, each outline block diagram of IDT of the surface acoustic 
wave equipment which has balanced - unbalance conversion function of the 
example of the first comparison explaining an operation and 
effectiveness of the first gestalt of this operation in which above- 
mentioned infanticide weighting and above-mentioned decussation 
weighting are not probably performed to drawing 2 as a comparison is 
shown. With the configuration of the example of the first comparison, 
the signal electrode and the ground electrode were located in a line 
between IDT1 and IDT41 to ground electrodes being located in a line with 
the adjacent part of IDT1 and IDT40. Therefore, between IDT1 and IDT40, 
conversion between an electrical signal (signal) and a surface acoustic 
wave is performed between IDT1 and IDT41 to the non-electric-field 
section 9 in which conversion of the electrical and electric equipment 
and a surface acoustic wave is not performed existing. Therefore, the 
frequency and amplitude level of a signal which are outputted from the 
balanced signal terminals 6 and 7 differed from each other, further, a 
phase was not reversed 180 degrees completely, either but the unbalance 
between a result and a balanced signal terminal was getting worse. 
[0096] With the first gestalt of this operation, as shown in drawing 3 , 
IDT1 and IDT41 with which the signal electrode shown in the example of 
the first comparison and the ground electrode were first located in a 
line carried out infanticide weighting of the electrode finger of the 
part which adjoins each other mutually, thinned it out further, and they 
formed dummy electrode 31a in the location of the electrode finger by 



which weighting was carried out. That is, it was made for two ground 
electrode fingers to be located in a line with IDT3 of near between IDT1 
and IDT3. Thereby, the difference of the conversion efficiency between 
the electrical signal between IDT1 and IDT3 and between IDT1 and IDT40 
and a surface acoustic wave is corrected, and the balanced signal 
terminal 6 and the surface acoustic wave equipment with which the 
unbalance between seven has been improved are obtained. 
[0097] Furthermore, by forming dummy electrode 31a, the increment in 
loss by a surface acoustic wave being changed into a bulk wave is 
prevented, and the good surface acoustic wave equipment of the insertion 
loss in a passband is obtained. Moreover, it is better to ground, since 
a float electrode becomes the cause by which the unbalance between the 
balanced signal terminal 6 and 7 gets worse, although dummy electrode 
31a floats without grounding and is good also as an electrode. 
[0098] However, with the configuration of drawing 3 , the side with 
which IDT1 and IDT3 are located in a line will become large by 
performing infanticide weighting from the side with which IDT1 and IDT40 
are located in a line by the non-electric-field section 9. Now, the 
unbalance between enough balanced signal terminals 6 and 7 is not 
obtained yet. Then, as shown in drawing 4 , decussation weighting 
electrode finger 22a which gave decussation width-of-face weighting was 
set as the near signal electrode finger 22 with which IDT1 and IDT2 are 
located in a line, and dummy electrode 21a was prepared further. Thereby, 
they are the boundary section XI between IDT1 and IDT2, and the boundary 
section X2 between IDT1 and IDT3. The magnitude of each nothing 
electric-field sections 9 and 9 which can be set carries out 
abbreviation coincidence mutually, and the surface acoustic wave 
equipment with which the unbalance between balanced signal terminals has 
been improved further is obtained. 

[0099] By furthermore forming dummy electrode 21a, the increment in loss 
by a surface acoustic wave being changed into a bulk wave is prevented, 
and surface acoustic wave equipment with the good insertion loss in a 
passband is obtained. 

[0100] Such grounded dummy electrodes 21a and 31a form the non-electric- 
field section 9, respectively among each ground electrode fingers 21 and 
31b which adjoin each other mutually, and can control now the magnitude 
of the formation field (formation field of capacity) of each above- 
mentioned nothing electric-field section 9 to mention later. 
[0101] Although decussation weighting which was explained above is 
efficient since it can adjust the non-electric-field section by 
weighting with little direction given to a signal electrode, of course, 



weighting of it may be carried out to the ground electrode. 
[0102] Moreover, although the electrode finger of the part where IDT1 
for an input and IDT 2 and 3 for an output adjoin each other mutually in 
the first gestalt of this operation, and the electrode finger to 2 
Motome' s electrode finger performed weighting, this may be performed in 
any part of IDT. According to the polar difference of the electrode 
finger with which IDT adjoins each other, however, the resonance mode 
(resonance mode of C of drawing 72 ) of a passband with large effect 
which is in a RF side most Since distribution of a current is large in 
the part where IDT adjoins each other as drawing 72 (b) shows, as shown 
in drawing 4 , it is effective to carry out within the limits of [ one 
half of ] propagation direction die-length a of the surface acoustic 
wave in IDT2 from each part where IDT 1 and 2 adjoins each other 
mutually. 

[0103] Moreover, what is necessary is just to adjust the amount of 
decussation width-of-face weighting if needed, although decussation 
width-of-face weighting is carried out with the first gestalt of 
operation by setting up decussation weighting electrode finger 22a which 
shortened the signal electrode finger 22 to the abbreviation center 
section. For example, about 1/of decussation width-of-face weighting of 
4 is performed on the signal electrode finger 22 by the side of IDT1, 
and further, even if it carries out about 1/of decussation width-of-face 
weighting of 4 also on the following signal electrode finger 22, the 
same effectiveness is acquired. 

[0104] Phase unbalance is shown in the balanced signal terminal 6 to the 
frequency in the configuration of the first gestalt of this operation, 
the amplitude unbalance between seven, and drawing 6 at drawing 5 . 
Moreover, as a comparison, the amplitude unbalance between the balanced 
signal terminals to the frequency in the configuration of the example of 
the first comparison shown in drawing 2 is shown in drawing 7 , and 
phase unbalance is shown in drawing 8 . The frequency range of the 
passband of the filter for EGSM transmission is 880MHz - 915MHz. 
[0105] With the first gestalt of this operation, the balanced signal 
terminal 6 to the frequency in this range and about 1. 2dB of amplitude 
unbalance between seven improve to being -1. 6dB - +1. 5dB (amplitude 
unbalance being good if the deflection of 3. ldB and deflection are 
small) in the example of the first comparison with -0. 7dB - +1. 2dB 
(deflection of 1.9dB). The balanced signal terminal 6 and the phase 
unbalance between seven improve about 11 degrees with 178 - 184 degrees 
(six deflection) with the first gestalt of this operation to being 172 - 
189 degrees (phase unbalance being good if 17 deflection and deflection 



are small) in the example of the first comparison. 

[0106] As explained above, with the first gestalt of this operation, the 
surface acoustic wave equipment with which the unbalance between the 
balanced signal terminal 6 and 7 has been improved rather than 
conventional surface acoustic wave equipment is obtained by giving 
weighting to the configuration of the surface acoustic wave equipment 
which has balanced - unbalance conversion function using one vertical 
joint resonator mold surface acoustic wave filter. 

[0107] Although the configuration using one vertical joint resonator 
mold surface acoustic wave filter which has three IDT(s) explained with 
the first gestalt of this operation, if this invention is surface 
acoustic wave equipment using the surface acoustic wave filter which has 
not only this configuration but the balanced signal terminals 6 and 7, 
the same effectiveness will be acquired in any configurations. 
[0108] For example, although drawing 9 is surface acoustic wave 
equipment which has balanced - unbalance conversion function using the 
vertical joint resonator mold surface acoustic wave filter which has 
five IDT(s) (balanced signal terminals 401 and 402, an unbalance signal 
terminal 403), the effectiveness of this invention is acquired also in 
the configuration using the vertical joint resonator mold surface 
acoustic wave filter which has three or more IDT(s) in this way, and the 
configuration using the vertical joint resonator mold surface acoustic 
wave filter which has two IDT(s). Of course, in the surface acoustic 
wave equipment using a vertical joint resonator mold surface acoustic 
wave filter, the surface acoustic wave filter of a transversal mold, and 
a horizontal joint resonator mold surface acoustic wave filter, 
effectiveness is acquired similarly. 

[0109] Moreover, although the surface acoustic wave equipment which has 
balanced - unbalance conversion function explained with the first 
gestalt of this operation for example, drawing 10 (the pair, the 
balanced signal terminal 503, and the balanced signal terminal 504 serve 
as [ the balanced signal terminal 501 and the balanced signal terminal 
502 ] a pair) and drawing 11 (the balanced signal terminal 601 and the 
balanced signal terminal 602 — a pair — ) the balanced signal terminal 
603 and the balanced signal terminal 604 serve as a pair — **** — the 
effectiveness of this invention is acquired also in the surface acoustic 
wave equipment of the shown balanced signal input-balance signal output. 
[0110] Moreover, although the example which constitutes the surface 
acoustic wave equipment which has balanced - unbalance conversion 
function using one vertical joint resonator mold surface acoustic wave 
filter from the first gestalt of this operation explained, effectiveness 



is acquired in the surface acoustic wave equipment with which this 
invention has not only this configuration but all balanced - unbalance 
conversion functions. 

[0111] For example, the balanced signal terminals 701 and 702 are 
connected to the sinking comb-like electrode of the two poles of one IDT 
in one vertical joint resonator mold surface acoustic wave filter like 
drawing 12 , respectively (703 is an unbalance signal terminal). To the 
configuration and pan which do not have the electrical neutrality point 
grounded by the ground, like drawing 13 the configuration (for 801 and 
802, a balanced signal terminal and 803 are an unbalance signal 
terminal) with which one of IDT(s) was divided crosswise [ decussation ] 
and the impedance was changed — still like drawing 14 The effectiveness 
of this invention is acquired also in the configuration (903 is an 
unbalance signal terminal) which connects the balanced signal terminals 
901 and 902 to each of the sinking comb-like electrode which it was 
divided in the propagation direction of a surface acoustic wave, and was 
divided. 

[0112] In that case, as shown in drawing 15 , the surface acoustic wave 
equipment with which the magnitude of attenuation outside a passband has 
been improved further is obtained by connecting with the sinking comb- 
like electrode of another direction in IDT of right and left of the 
unbalance signal terminal 1003, respectively (1001 and 1002 are a 
balanced signal terminal). 

[0113] Furthermore, also in the configuration of the surface acoustic 
wave equipment which has balanced - unbalance conversion function, the 
effectiveness of this invention is acquired combining two or more 
vertical joint resonator mold surface acoustic wave filters. 
[0114] For example, the phase of the output signal over the input signal 
of the vertical joint resonator mold surface acoustic wave filter 1105 
is changed about 180 degrees to the vertical joint resonator mold 
surface acoustic wave filter 1104 like drawing 16 . And parallel 
connection of the IDT connected with series connection and the unbalance 
signal terminal 1103 in IDT connected with the balanced signal terminals 
1101 and 1102 is carried out. Like the configuration of surface acoustic 
wave equipment equipped with balanced - unbalance conversion function, 
the configuration which carried out cascade connection of the one 
vertical joint resonator mold surface acoustic wave filter 1201 to the 
configuration of drawing 16 still like drawing 17 , and drawing 18 , 
even if it gives weighting to the configuration of drawing 68 , the 
effectiveness of this invention is acquired. 

[0115] Thus, the unbalance between balanced signal terminals is not only 



improved, but with the configuration which carries out cascade 
connection of the vertical joint resonator mold surface acoustic wave 
filter further, surface acoustic wave equipment with the large magnitude 
of attenuation outside a passband is obtained. So that the phases of the 
electrical signal which transmits each signal lines 1301 and 1302 which 
have connected the vertical joint resonator mold surface acoustic wave 
filter of two each which is carrying out cascade connection like drawing 
19 in that case may differ about 180 degrees mutually By each thing for 
which IDT 1307 and 1308 is reversed mutually so that each IDT 1303 and 
1304 may be reversed mutually and the phases of the electrical signal 
which transmits each signal lines 1305 and 1306 may differ about 180 
degrees mutually similarly The surface acoustic wave equipment which has 
furthermore improved the unbalance between balanced signal terminals is 
obtained. 

[0116] As for the effectiveness of this invention, the configuration 
which carried out cascade connection of the one more vertical joint 
resonator mold surface acoustic wave filter 1401 to the surface acoustic 
wave equipment of drawing 12 is also obtained still like drawing 20 . 
The unbalance between balanced signal terminals is not only improved, 
but with this configuration, surface acoustic wave equipment with the 
large magnitude of attenuation outside a passband is obtained. At this 
time, like drawing 21 , the surface acoustic wave equipment which has 
improved the unbalance between balanced signal terminals further is 
obtained by each thing for which IDT 1503 and 1504 is reversed mutually 
so that the phases of the electrical signal which transmits each signal 
lines 1501 and 1502 like the configuration of drawing 19 may differ 
about 180 degrees mutually. 

[0117] Moreover, when carrying out cascade connection of the two or more 
vertical joint resonator mold surface acoustic wave filters, it is not 
necessary to use the vertical joint resonator mold surface acoustic wave 
filter of the especially same configuration for example, and decussation 
width of face is adjusted to adjust an impedance by 1/0, or a design may 
be changed with each surface acoustic wave filter, such as changing the 
logarithm of IDT, the pitch of adjacent IDT(s), and the pitch of IDT and 
a reflector, to enlarge the magnitude of attenuation outside a passband. 
[0118] moreover — the first gestalt of this operation — which vertical 
joint resonator mold surface acoustic wave filter — also setting — 
every — although the electrode **** number of IDT was made into odd, 
this may be even, it is located in the center section of three IDT(s) 
like especially drawing 22 , and the effectiveness of this invention is 
acquired making into even the total number of the electrode finger of 



IDT further connected to a balanced signal terminal. 
[0119] In this case, symmetric property on either side improves to a 
vertical joint resonator mold surface acoustic wave center of filter, 
and since the number of the electrode finger further connected to the 
balanced signal terminal becomes equal, the surface acoustic wave 
equipment with which the unbalance between balanced signal terminals has 
been improved more is obtained. 

[0120] Moreover, as shown in drawing 23 , the effectiveness of this 
invention is acquired also in the configuration which carried out series 
connection of the surface acoustic wave resonators 1601 and 1602, and 
the configuration which carried out parallel connection of the surface 
acoustic wave resonator although not illustrated or the configuration 
which connected the both. The unbalance between balanced signal 
terminals is not only improved, but in this configuration, surface 
acoustic wave equipment especially with the large magnitude of 
attenuation near the passband is obtained. 

[0121] (The second gestalt of operation) It will be as follows if the 
second gestalt of this operation is explained based on drawing 24 
thru/or drawing 28 . In addition, in the second gestalt of this 
operation, the member number same about the member which has the same 
function as the surface acoustic wave equipment shown by drawing 1 was 
given, and the explanation was omitted. 

[0122] With the surface acoustic wave equipment concerning the second 
gestalt of this operation, as the approach of weighting, as shown in 
drawing 24 , it replaces with infanticide weighting in the first gestalt 
of the above-mentioned implementation, and decussation weighting in 
decussation width of face, and serial weighting is used. That is, it 
replaces with IDT2 [ given in the first gestalt of the above-mentioned 
implementation ], and IDT25 is formed. 

[0123] In IDT25, it replaces with the above-mentioned dummy electrode 
21a of IDT2, decussation weighting electrode finger 21b which shortened 
the ground electrode finger (degree) 21 inside decussation weighting 
electrode finger 22a like decussation weighting electrode finger 22a is 
prepared, and dummy electrode (electrode finger for second balance) 25a 
estranged with above-mentioned both (that is, condition which floated) 
is prepared further. 

[0124] The above-mentioned dummy electrode 25a by decussation weighting 
electrode finger 22a and this width of face between decussation 
weighting electrode finger 22a and the following signal electrode 
fingers 22 It extends almost in parallel with them. Between the point of 
decussation weighting electrode finger 22a, and the points of 



decussation weighting electrode finger 21b A passage, Furthermore, it is 
the electrode finger formed by bending in between decussation weighting 
electrode finger 21b and the ground electrode fingers 21 besides ** so 
that it may extend almost in parallel with them. 

[0125] About the surface acoustic wave equipment which has such IDT25, 
the amplitude unbalance and phase unbalance near the passband were 
measured, respectively. Those results were shown in drawing 25 and 
drawing 2626 , respectively. Although the amplitude unbalance between 
the frequency-balance signal terminals in the range of the passband of 
the filter for EGSM transmission is the same as -0. 7dB - +1. 2dB 
(deflection of 1.9dB), and the first gestalt of operation so that 
clearly from those results, the phase unbalance between balanced signal 
terminals improves once [ further ] rather than 177 - 182 degrees (five 
deflection) and the first gestalt of operation. 

[0126] Furthermore, the transmission characteristic in the passband to 
the frequency in the first gestalt of operation was shown in drawing 27 , 
and the transmission characteristic in the passband to the frequency in 
the second gestalt of operation was shown in drawing 28 . Although 
Ripple A (refer to drawing 27 ) will have occurred in a passband with 
the first gestalt of operation if above-mentioned both are compared, in 
the second gestalt of operation, the above-mentioned ripple A does not 
occur (refer to drawing 28 ), but surface acoustic wave equipment with 
the deflection smaller than the first gestalt of operation in a passband 
is obtained. 

[0127] As explained above, the surface acoustic wave equipment with 
which the unbalance between balanced signal terminals and the deflection 
in a passband have been improved further is obtained by carrying out 
serial weighting which extended decussation width-of-face weighting 
further. 

[0128] Moreover, with the second gestalt of this operation, even if 
compared with the first gestalt of said operation, generating of a 
ripple is controlled in the transmission characteristic and it turns out 
that it has the more excellent transmission characteristic. 
[0129] (The third gestalt of operation) It will be as follows if the 
third gestalt of operation of this invention is explained based on 
drawing 29 thru/or drawing 32 . The configuration which relates to the 
first gestalt of operation of this invention at drawing 29 is shown. In 
addition, the third gestalt of this operation explains taking the case 
of the filter for PCS reception. 

[0130] a book — operation — the — three — a gestalt — a surface 
acoustic wave — equipment — **** — piezo-electricity — a substrate - 



- 200 — a top — three — IDT — length — association — a resonator 

- a mold — a surface acoustic wave — a filter — 201 — a surface 
acoustic wave — a filter — 201 — series connection — carrying out — 
having had — each — a surface acoustic wave — a resonator — 202 — 
203 — photolithography — a method — etc. — forming — having had — 
aluminum — ( — aluminum — ) — an electrode (foil) — forming — having 

- **** a As a material of the above-mentioned piezo-electric substrate 
200, it is the 40 **5~degreeYcutX propagation LiTa03. It is mentioned. 
Such a surface acoustic wave filter 201 is almost the same as that of 
what was shown in above-mentioned drawing 10 . 

[0131] In the surface acoustic wave filter 201, each IDT 204 and 206 is 
formed, respectively that it seems that IDT205 which takes the lead and 
becomes a balanced signal terminal side is put from right and left 
(meeting in the propagation direction of a surface acoustic wave). 
Furthermore, each reflectors 207 and 208 which reflect the surface 
acoustic wave from each above 204-IDT 206 in each outsides (meeting in 
the propagation direction of a surface acoustic wave) of both of IDT 204 
and 206 are formed, respectively. That is, each IDT and reflector are 
set up on the propagation path of the above-mentioned surface acoustic 
wave so that the cross direction of each electrode finger may meet in 
the propagation direction of a surface acoustic wave. 
[0132] furthermore, the pitch of several electrode fingers (** pitch 
electrode finger) of the parts where IDT205 and IDT206 adjoin mutually 
the parts where IDT204 and IDT205 adjoin each other mutually and those 
near, and a list with the surface acoustic wave filter 201 so that 
clearly from drawing 29 , and those near — the above-mentioned — the 
same — above-mentioned every — it has set up so that it may become 
smaller than other parts of IDT (part of 213 and 214 of drawing 29 ). 
[0133] In the above-mentioned surface acoustic wave equipment, each 
terminals 210 and 211 are balanced signal terminals, and a terminal 209 
is an unbalance signal terminal. Therefore, IDT204 and IDT206 became the 
unbalance signal side, and are equipped with signal electrode finger 
204a and ground electrode finger 204b, signal electrode finger 206a, and 
ground electrode finger 206b, respectively. On the other hand, IDT205 
became the balanced signal terminal side, and will be equipped with each 
signal electrode fingers 205a and 205b. Therefore, the third gestalt of 
this operation is the example which gave weighting to the configuration 
which does not have the electrical neutrality point grounded by the 
ground. 

[0134] Series connection of each surface acoustic wave resonators 202 
and 203 is carried out to the unbalance signal terminal 209 between [ of 



IDT 204 and 206 ] each through the signal line 212. The surface acoustic 
wave resonator 202 has each reflectors 202b and 202c along the 
propagation direction of a surface acoustic wave so that IDT202a and it 
may be inserted. The surface acoustic wave resonator 203 has each 
reflectors 203b and 203c along the propagation direction of a surface 
acoustic wave so that IDT203a and it may be inserted. 

[0135] The description of the third gestalt of this operation is a point 
in the part which IDT205 and IDT206 adjoined mutually and have met in 
the propagation direction of a surface acoustic wave by which weighting 
is thinned out and carried out in the part of the electrode finger 219 
of IDT206. 

[0136] With the third gestalt of this operation, as the above-mentioned 
infanticide weighting, the electrode finger of the part (the nearer one) 
which adjoins IDT205 in signal electrode finger 206a of IDT206 thins out, 
and weighting is carried out. 

[0137] and every which secures the pitch of each electrode finger and 
adjoins each other mutually with the third gestalt of this operation — 
IDT, i.e., every, — in order to maintain spacing between IDT(s) 205 and 
206, the electrode finger 219 is formed in ground electrode finger 206b 
with the same decussation width of face as ground electrode finger 206b 
by the side of a ** pitch, this pitch, this duty, and the same line 
breadth. By this, in IDT206, two or more, each other will be adjoined 
mutually and two ground electrode finger 206b will exist in the part 
which adjoins IDT205. 

[0138] the wavelength decided by the pitch of lambdaI2 (213 of drawing 
2929 , 214 parts), and other electrode fingers in the wavelength it is 
decided in the pitch of a pitch electrode finger that the detailed 
design of the surface acoustic wave filter 201 will be — lambdall **, 
if it carries out Decussation Width-of-face W:60. 61ambdaIlIDT number 
(order of 204, 205, and 206): — (4)2929(4) / (4)44(4) (number of the 
electrode finger with which the inside of a parenthesis made the pitch 
small) 

Spacing (215, 216, 217, 218 of drawing 

29 ) :0. 251ambdaIl+0. 251ambdaI2IDT-ref lector spacing :0. 471ambdaRduty : 0. 60 
of the part across which it faced with each electrode finger of 
lambdall : 2. 06 micrometer IDT wavelength, and lambdaI2 : 1. 88micrometer 
reflector wavelength lambdaR: 2. 07micrometer reflector number: 100 IDT-IDT 
spacing : 0. 501ambdaI2 wave lambdall and wavelength lambdaI2 (IDT and 
reflector) 

Electrode-layer thickness: The detailed design of the 0. 0801ambdall 
surface-acoustic-wave resonator 202 is shown below. 



Decussation Width-of-face W: 40. 61ambdaIDT number: — 241 wavelength 
reflector number [ of lambda (IDT and reflector) : 1. 97 micrometers ]: — 
30IDT-ref lector spacing: — 0. 501ambdaduty : 0. 60 (IDT and reflector) 
Electrode-layer thickness: The detailed design of the 0. 0841ambda 
surface acoustic wave resonator 203 is shown below. 
Decussation Width-of-face W:49. llambdalDT number: — 401 wavelength 
reflector number [ of lambda (IDT and reflector) : 2. 04 micrometers ]: — 
30IDT-ref lector spacing: — 0. 501ambdaduty : 0. 60 (IDT and reflector) 
Electrode-layer thickness: "Spacing" of the 0. 0801ambda above is the 
distance between cores (core in the cross direction) of two electrode 
fingers which adjoin each other mutually. 

[0139] Next, each property of the third gestalt of this operation is 
measured, and those results are shown in drawing 30 and drawing 31 . The 
graph which shows the measurement result of the amplitude unbalance 
between the balanced signal terminals to a frequency in the 
configuration of the third gestalt of this operation is shown in drawing 
30 , and the graph of phase unbalance is shown in drawing 31 . 
[0140] As a comparison, it thins out in the part which is shown in 
drawing 32 and where two IDT(s) adjoin each other, and the amplitude 
unbalance in the configuration of the example of the second comparison 
which replaces with IDT206 IDT206c to which weighting is not given, and 
it has, and phase unbalance are also shown according to drawing 3030 and 
drawing 31 . 

[0141] The configuration of the example of the second comparison of 
drawing 32 is the completely same configuration except replacing with 
IDT206 IDT206c which has not given infanticide weighting, and having it 
to the third gestalt of operation. The frequency range of the passband 
in the filter for PCS reception is 1930MHz - 1990MHz. 

[0142] With the third gestalt of operation, -1. 5dB - +0. 7dB (deflection 
of 2. 2dB) and about 0. ldB amplitude unbalance have improved the maximum 
amplitude unbalance in this range to being -1. 6dB - +0. 7dB (deflection 
of 2. 3dB) in the example of the second comparison. Next, with the third 
gestalt of operation, whenever [ phase equilibrium ] has improved phase 
unbalance about once [ about ] with 162 - 181 degrees (19 deflection) to 
being 162 - 182 degrees (20 deflection) in the example of the second 
comparison. 

[0143] This is giving infanticide weighting and the polarity of the 
electrode finger in the part where IDT205 and IDT206 adjoin each other 
mutually is the effectiveness that it became same - and same + as the 
polarity of the part where IDT204 and IDT205 adjoin each other mutually 
with the third gestalt of this operation that both were signal electrode 



fingers in + and +, and asymmetry on either side has been improved, in 
the example of the second comparison. 

[0144] As explained above, with the third gestalt of this operation, the 
surface acoustic wave filter with which the unbalance between balanced 
signal terminals has been improved rather than the conventional surface 
acoustic wave filter is obtained in the surface acoustic wave filter 
which has balanced - unbalance conversion function by thinning out and 
carrying out weighting of the electrode finger of the part where two 
IDT(s) adjoin each other mutually. 

[0145] (The fourth gestalt of operation) The fourth gestalt of operation 
of this invention is explained based on drawing 33 thru/or drawing 41 . 
The fourth gestalt of operation explains taking the case of the filter 
for EGSM reception. 

[0146] Balanced signal terminal 1906 and 1907 side each vertical joint 
resonator mold surface acoustic wave filters 1918 and 1920 with which 
the phase of the output signal over an input signal which showed the 
surface acoustic wave equipment concerning the fourth gestalt of 
operation to drawing 18 is different from each other about 180 degrees 
and whose number is two Series connection, Carry out parallel connection 
of the unbalance signal terminal 1905 side, and it gives balanced - 
unbalance conversion function. It considers as the configuration which 
was alike, respectively and carried out cascade connection of every one 
new vertical joint resonator mold surface acoustic wave filters 1918 and 
1918. furthermore, two vertical joint resonator mold surface acoustic 
wave filters 1918 and 1920 — It is the example which gives infanticide 
weighting to the above-mentioned vertical joint resonator mold surface 
acoustic wave filter 1920, and has dummy electrode 1901b in it. 
[0147] With the fourth gestalt of operation, four vertical joint 
resonator mold surface acoustic wave filters 1918 and 1920 are formed 
with aluminum electrode on the piezo-electric substrate 8. Four vertical 
joint resonator mold surface acoustic wave filters 1918 and 1920 are the 
same designs except [ all ] the point that the phases of the output 
signal over an input signal differ about 180 degrees, and the point by 
which weighting is carried out. Moreover, with the fourth gestalt of 
operation, like the third gestalt of operation, while two IDT(s) adjoin 
each other, the several ** pitch electrode finger is formed. The 
configuration of the fourth gestalt of operation is fundamentally the 
same as the configuration of the second conventional example shown in 
drawing 68 except the point of weighting. 

[0148] if the detailed design of the vertical joint resonator mold 
surface acoustic wave filter 1918 sets to lambdall wavelength decided by 



the pitch of lambdaI2 and other electrode fingers in the wavelength 
decided by the pitch of a ** pitch electrode finger — decussation 
width-of-face:25. 2 — 26 (4) /lambdalllDT number (order of 1902, 1901, 
and 1903): 23 (4) / (4) 23 (4) book (number of the electrode finger with 
which the inside of a parenthesis narrowed the pitch) 

IDT wavelength lambdall : 4.204 micrometers, lambdaI2 : 3. 854-micrometer 
reflector wavelength lambdaR: 4. 279-micrometer reflector number : 90 
IDT-IDT spacing: Wavelength lambdall Wavelength lambdaI2 
part :0. 251ambdal 1+0. 251ambdaI2 wave lambdaI2 inserted into ******** 
Part : 0. 501ambdaI2IDT-ref lector spacing : 0. 4701ambdaRIDTduty : 0. 720 
reflector duty:0. 55 electrode-layer thickness : 0. 081ambdall inserted into 
the electrode finger it is . 

[0149] the description of the fourth gestalt of operation be the point 
of prepare the dummy electrode 1901 b locate in the both ends of the IDT 
1901 a reverse a in order it change the phase of the output signal over 
the input signal of the vertical joint resonator mold surface acoustic 
wave filter 1920 about 180 degrees to the vertical joint resonator mold 
surface acoustic wave filter 1918 , and one of the two of an electrode 
finger connect with the unbalance signal terminal 1905 be thin out , and 
connect b to the part at a ground . 

[0150] Next, an operation and effectiveness of the fourth gestalt of 
this operation are explained. The amplitude unbalance between the 
balanced signal terminals to the frequency in the configuration of the 
fourth gestalt of operation is shown in drawing 34 . As a comparison, 
the amplitude unbalance between the balanced signal terminals to the 
frequency in the second conventional example of drawing 68 is also shown 
in drawing 34 . The configuration of the second conventional example of 
drawing 68 is the completely same configuration except having not given 
infanticide weighting to the fourth gestalt of operation. The frequency 
range of the passband in the filter for EGSM reception is 925MHz - 
960MHz. 

[0151] With the fourth gestalt of operation, -0. 7dB - +0. 2dB (deflection 
of 0. 9dB) and about 0. 6dB amplitude unbalance have improved the 
amplitude unbalance between the balanced signal terminals in this range 
to being -0. 2dB - +1. 3dB (deflection of 1. 5dB) in the second 
conventional example. 

[0152] Below, why the effectiveness of the fourth gestalt of operation 
was acquired is explained. Excitation of a surface acoustic wave is 
performed by the electrode ****, when the electrode finger with which 
polarities differ adjoins. It illustrates about the excitation condition 
of the surface acoustic wave in the circumference (part enclosed by 0 by 



drawing 68 ) in which IDT(s) in each surface acoustic wave filters 118 
and 127 given in drawing 68 adjoin drawing 35 R> 5. 

[0153] In drawing 35 , only three electrode fingers are shown from the 
edge of a part where IDT adjoins, respectively, and it is omitting about 
others. The vertical joint resonator mold surface acoustic wave filters 
118 and 127 of drawing 68 are set in the vertical joint resonator mold 
surface acoustic wave filters 2007 and 2008, IDT 113, 114, and 115 of 
drawing 68 is set to drawing 35 in drawing 35 , and IDT 133, 134, and 
135 of drawing 68 supports IDT 2001, 2002, and 2003 at IDT 2004, 2005, 
and 2006 of drawing 35 , respectively. The part which attaches 0 all 
over drawing shows that a surface acoustic wave is excited and a surface 
acoustic wave is not excited in the part which attaches x. 
[0154] the case of the second conventional example — the vertical joint 
resonator mold surface acoustic wave filter 2007 — setting — IDT 2001, 
2002, and 2003 — since each outermost electrode finger is a ground 
electrode, excitation of a surface acoustic wave is not performed 
between each adjoining electrode finger. 

[0155] On the other hand, since the phase of the output signal over an 
input signal with the vertical joint resonator mold surface acoustic 
wave filter 2007 is changed about 180 degrees in the vertical joint 
resonator mold surface acoustic wave filter 2008 by IDT2001 of the 
vertical joint resonator mold surface acoustic wave filter 2007, and 
IDT2004 which reversed the sense, the outermost electrode finger of 
IDT2004 is a signal electrode, and the outermost electrode finger of IDT 
2005 and 2006 is a ground electrode. 

[0156] Therefore, in the vertical joint resonator mold surface acoustic 
wave filter 2008, if unlike the case of the vertical joint resonator 
mold surface acoustic wave filter 2007 excitation of a surface acoustic 
wave is performed between each adjoining electrode finger and it 
compares on the whole, compared with the vertical joint resonator mold 
surface acoustic wave filter 2007, two parts where excitation of a 
surface acoustic wave is performed will increase with the vertical joint 
resonator mold surface acoustic wave filter 2008. 

[0157] Spacing of the resonance mode located in the center among three 
resonance modes which the intensity distributions of the active current 
of the surface acoustic wave in the electrode finger spacing section 
which is with the vertical joint resonator mold surface acoustic wave 
filter 2007 and the vertical joint resonator mold surface acoustic wave 
filter 2008, and adjoins in the second conventional example by this 
differ, consequently are shown in drawing 72 , and the resonance mode 
most located in a high region side differed, and the unbalance between 



balanced signal terminals was getting worse. 

[0158] Next, it illustrates about the excitation condition of the 
surface acoustic wave in the circumference (part enclosed by 0 all over 
drawing) in which IDT(s) in the vertical joint resonator mold surface 
acoustic wave filters 1918 and 1920 shown in drawing 33 adjoin drawing 
36 . Also in drawing 36 , like drawing 35 , only three electrode fingers 
are shown from the edge of a part where IDT adjoins, respectively, and 
it is omitting about others. 

[0159] IDT 1901a, 1902, and 1903 of the vertical joint resonator mold 
surface acoustic wave filter 1920 in drawing 33 supports [ the vertical 
joint resonator mold surface acoustic wave filters 1918 and 1920 in 
drawing 33 / IDT 1902, 1901 and 1903 of the vertical joint resonator 
mold surface acoustic wave filter 1918 in drawing 3333 ] the vertical 
joint resonator mold surface acoustic wave filters 2107 and 2108 of 
drawing 36 at IDT 2104, 2105, and 2106 of drawing 36 again at IDT 2102, 
2101, and 2103 of drawing 36 , respectively. 

[0160] In the vertical joint resonator mold surface acoustic wave filter 
2108 which changed the phase of the output signal over the vertical 
joint resonator mold surface acoustic wave filter 2107 and an input 
signal about 180 degrees, weighting of the outermost electrode finger of 
IDT2104 was thinned out and carried out by reversing the sense of IDT 
connected to the input side in the case of the fourth gestalt of 
operation, the dummy electrode 2109 (dummy electrode 1901b of drawing 
33 ) was formed in the part, and it has connected with a ground. 
[0161] For this reason, with the vertical joint resonator mold surface 
acoustic wave filter 2108, in the part 2110 which one two IDT(s) adjoin, 
to a surface acoustic wave being excited since a signal electrode finger 
and a ground electrode finger are located in a line by turns, since 
three ground electrode fingers are located in a line in the part 2111 
which another two IDT(s) adjoin, two parts by which a surface acoustic 
wave is not excited occur. 

[0162] Consequently, in the vertical joint resonator mold surface 
acoustic wave filter 2107 and the vertical joint resonator mold surface 
acoustic wave filter 2108, since the total of the part where a surface 
acoustic wave is not excited between electrode fingers, i. e. , the total 
of the part where a surface acoustic wave is excited between electrode 
fingers, becomes equal, as compared with the second conventional example, 
the difference of spacing of resonance mode becomes small, and the 
amplitude unbalance between balanced signal terminals is improved. 
[0163] For example, the 1st vertical joint resonator mold surface 
acoustic wave filter 2202 which connected the vertical joint resonator 



mold surface acoustic wave filter 2201 as shown in drawing 37 to two- 
step concatenation, By reversing the sense of IDT2203 of vertical joint 
resonator mold surface acoustic wave filter 2201a connected to the 2nd 
step of output side to the 1st vertical joint resonator mold surface 
acoustic wave filter 2202 It has the 2nd vertical joint resonator mold 
surface acoustic wave filter 2204 which changed the phase of an output 
signal [ as opposed to an input signal in the 1st vertical joint 
resonator mold surface acoustic wave filter 2202 ] about 180 degrees. 
IDT of the center in the 1st step of each vertical joint resonator mold 
surface acoustic wave filter 2201 is connected to juxtaposition. The 
unbalance signal terminal 2205 IDT of the center of the 2nd step of each 
vertical joint resonator mold surface acoustic wave filters 2201 and 
2201a might be connected to the serial, and the balanced signal terminal 
2206 may have been constituted. 

[0164] By thinning out and carrying out weighting of the outermost 
electrode finger of IDT2203 also by the above-mentioned case, forming 
the dummy electrode 2207 in the part, and connecting with a ground The 
excitation condition of the surface acoustic wave in the circumference 
(part enclosed with 0 in drawing 37 ) in which two IDT(s) in the 
vertical joint resonator mold surface acoustic wave filter of an output 
side adjoin becomes like drawing 38 . In the 1st vertical joint 
resonator mold surface acoustic wave filter 2202 and the 2nd vertical 
joint resonator mold surface acoustic wave filter 2204 Since the total 
of the part where a surface acoustic wave is not excited between 
electrode fingers, i. e. , the total of the part where a surface acoustic 
wave is excited between electrode fingers, becomes equal mutually, the 
amplitude unbalance between balanced signal terminals is improved. 
[0165] Moreover, as shown in drawing 39 , the phase of the output signal 
over an input signal may be changed about 180 degrees by reversing not 
the center IDT of the 2nd step of vertical joint resonator mold surface 
acoustic wave filter but the sense of outside IDT. 
[0166] By thinning out and carrying out weighting of the outermost 
electrode finger of IDT of one of the two of IDT2301 which reversed the 
sense in the above-mentioned case, forming the dummy electrode finger 
2302 in the part, and connecting with a ground The excitation condition 
of the surface acoustic wave in the circumference (part enclosed with 0 
of drawing 39 ) in which two IDT(s) in the vertical joint resonator mold 
surface acoustic wave filter of an output side adjoin As shown in 
drawing 40 , it sets in the 1st vertical joint resonator mold surface 
acoustic wave filter 2303 and the 2nd vertical joint resonator mold 
surface acoustic wave filter 2304. Since the total of the part where a 



surface acoustic wave is not excited between electrode fingers, i. e. , 
the total of the part where a surface acoustic wave is excited between 
electrode fingers, becomes equal mutually, the amplitude unbalance 
between balanced signal terminals is improved. 

[0167] Moreover, as shown in drawing 41 , when a 5IDT type vertical 
joint resonator mold surface acoustic wave filter is used and 
constituted instead of the 3IDT type vertical joint resonator mold 
surface acoustic wave filter in drawing 33 , it also sets. By thinning 
out and carrying out weighting of the outermost electrode finger of one 
side of IDT of IDT2401 which reversed the sense, forming the dummy 
electrode finger 2402 in the part, and connecting with a ground In the 
1st vertical joint resonator mold surface acoustic wave filter 2403 and 
the 2nd vertical joint resonator mold surface acoustic wave filter 2404 
Since the total of the part where a surface acoustic wave is not excited 
between electrode fingers, i. e. , the total of the part where a surface 
acoustic wave is excited between electrode fingers, becomes equal 
mutually, the amplitude unbalance between balanced signal terminals is 
improved. 

[0168] With the fourth gestalt of operation, a balanced signal terminal 
side the surface acoustic wave filter which is two from which the phase 
of the output signal over an input signal differs about 180 degrees as 
explained As mentioned above, series connection, An unbalance signal 
terminal side is carrying out parallel connection, giving balanced - 
unbalance conversion function, thinning out in the configuration which 
carried out cascade connection of every one surface acoustic wave filter 
to each of two more surface acoustic wave filters, and giving weighting. 
The surface acoustic wave equipment with which the unbalance between 
balanced signal terminals has been improved rather than conventional 
surface acoustic wave equipment is obtained. 

[0169] (The fifth gestalt of operation) The fifth gestalt of operation 
of this invention is explained based on drawing 42 thru/or drawing 46 . 
The fifth gestalt of this operation explains taking the case of the 
filter for DCS reception. 

[0170] It is the example which gave weighting to the configuration which 
the series connection and unbalance signal terminal side carried out 
parallel connection of the vertical joint resonator mold surface 
acoustic wave filter with which the phases of the output signal over an 
input signal which showed the fifth gestalt of operation to drawing 16 
differ about 180 degrees, and whose number is two as for the balanced 
signal terminal side, and gave balanced - unbalance conversion function. 
[0171] With the fifth gestalt of operation, the surface acoustic wave 



resonators 2502 and 2503 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2501 and 
the vertical joint resonator mold surface acoustic wave filter 2501 are 
formed with aluminum electrode on the above-mentioned piezo-electric 
substrate 8. Two vertical joint resonator mold surface acoustic wave 
filters are the same designs except that [ all ] the phases of the 
output signal over an input signal differ about 180 degrees. Moreover, 
with the fifth gestalt of operation, like the third gestalt of operation, 
while two IDT(s) adjoin each other, several ** pitch electrode fingers 
are formed. 

[0172] the wavelength decided by the pitch of lambdaI2 and other 
electrode fingers in the wavelength it is decided in the pitch of a 
pitch electrode finger that the detailed design of a vertical joint 
resonator mold surface acoustic wave filter will be — lambdall ** — if 
it carries out — decussation width-of-face : — 37. 121ambdaIlIDT number 
(order of 2504, 2505, and 2506) : (4) 19-/31 (4)/ (4) 19 (4) book (number 
of the electrode finger with which the inside of a parenthesis narrowed 
the pitch) 

IDT wavelength lambdall : 2.156 micrometers and lambdaI2 : 1.926- 
micrometer reflector wavelength lambdaR:2. 177-micrometer reflector 
number: — 150 IDT-IDT spacing: — wavelength lambdall lambdaI2 
part :0. 251ambdal 1+0. 251ambdaI2 inserted into the electrode finger — 
Wavelength lambdaI2 The detailed design of the part : 0. 501ambdaI2IDT- 
ref lector spacing : 0. 501ambdaRIDTduty : 0. 63 reflector duty: 0.60 electrode- 
layer thickness : 0. 091ambdall surface-acoustic-wave resonator 2502 
inserted into the electrode finger is shown below, 
decussation width-of-face: — 14. 31ambdaIIDT number: — 241IDT 
wavelength and reflector wavelength: — 2. 102-micrometer reflector 
number: — 30IDT~ref lector spacing: — the detailed design of 
0. 501ambdaR surface acoustic wave resonator 2503 is shown below, 
decussation width-of-face: — 37. llambdallDT number: — 241IDT 
wavelength and reflector wavelength: — 2. 023-micrometer reflector 
number: — 30IDT~ref lector spacing: — it is 0. 501ambdaR. 
[0173] the description of the fifth gestalt of operation be the point 
which one of the two of a signal electrode finger which made it reversed 
in order to change the phase of the output signal over the input signal 
of the surface acoustic wave filter 2508 about 180 degrees to the 
surface acoustic wave filter 2507 , and which be locate in the edge of 
IDT 2509 be thinned out , have form the dummy electrode 2510 connected 
to the part at the ground , and have communal ize each three ground 
electrodes of IDT through the dummy electrode 2510 further . 



[0174] Next, an operation and effectiveness of the fifth gestalt of this 
operation are explained. First, the amplitude unbalance between the 
balanced signal terminals to the frequency in the configuration of the 
fifth gestalt of the operation to drawing 43 is shown. The amplitude 
unbalance between the balanced signal terminals to the frequency in the 
example of the third comparison shown in drawing 44 as a comparison is 
also shown according to drawing 43 . The configuration of the example of 
the third comparison of drawing 44 is the completely same configuration 
except having not given infanticide weighting to the fifth gestalt of 
operation. 

[0175] The frequency range of the passband in the filter for DCS 
reception is 1805MHz - 1880MHz. With the fifth gestalt of operation, - 
0. 5dB - +1. 5dB (deflection of 2. OdB) and about 2. 2dB amplitude unbalance 
have improved the amplitude unbalance between the balanced signal 
terminals in this range to being -1. OdB - +3. 2dB (deflection of 4. 2dB) 
in the example of the third comparison. 

[0176] When why the effectiveness of the fifth gestalt of operation was 
acquired is explained, as the example of the third comparison shown in 
drawing 44 shows to drawing 45 As opposed to the number of the parts 
where the surface acoustic wave in the circumference (part enclosed with 
0 of drawing 44 ) in which IDT(s) adjoin is excited differing with the 
1st surface acoustic wave filter 2601 and the 2nd surface acoustic wave 
filter 2602 The number of the parts where the surface acoustic wave in 
the circumference (part enclosed with 0 of drawing 42 ) in which in the 
case of the fifth gestalt of operation IDT(s) adjoin as shown in drawing 
46 is excited becomes the same with the 1st vertical joint resonator 
mold surface acoustic wave filter 2511 and the 2nd surface acoustic wave 
filter 2512. For this reason, spacing of the resonance mode seen in the 
center of a band of the three resonance modes shown in drawing 72 and 
the resonance mode seen at a band quantity region side is because it was 
in agreement from the example of the third comparison between the 
signals outputted from two balanced signal terminals. 
[0177] It is thinning out in the configuration which the series- 
connection and unbalance signal terminal side' s carried out parallel 
connection of the vertical joint resonator mold surface acoustic wave 
filter with which the phases of the output signal over an input signal 
differ about 180 degrees with the fifth gestalt of operation, and whose 
number' s is two as for a balanced signal terminal side, and gave 
balanced - unbalance conversion function, and giving weighting as 
mentioned above, and the surface acoustic wave equipment with which the 
unbalance between balanced signal terminals has be improve rather than 



conventional surface acoustic wave equipment is obtain. 

[0178] The ground of surface acoustic wave equipment is strengthened 

with communalizing each three grounds of IDT also including the dummy 

electrode 2510 prepared in the location furthermore thinned out, and the 

insertion loss in a passband and the magnitude of attenuation outside a 

passband are improved by it. Furthermore, it also becomes possible to 

omit the grounding terminal of IDT of a center section. 

[0179] (The sixth gestalt of operation) The sixth gestalt of operation 

concerning this invention is explained based on drawing 47 thru/or 

drawing 54 . The sixth gestalt of this operation explains taking the 

case of the filter for DCS reception. 

[0180] The sixth gestalt of operation is the example which the balanced 
signal terminals 2711 and 2712 were connected to the sinking comb-like 
electrode used as the two poles of one IDT2704 in one vertical joint 
resonator mold surface acoustic wave filter 2701 as well as the third 
gestalt of operation, respectively, and gave weighting to the 
configuration which does not have the electrical neutrality point 
grounded by the ground in each balanced signal terminals 2711 and 2712. 
[0181] With the sixth gestalt of operation, the surface acoustic wave 
resonators 2702 and 2703 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2701 and 
the vertical joint resonator mold surface acoustic wave filter 2701 are 
formed with aluminum electrode on the piezo-electric substrate 8 
mentioned above. 

[0182] The configuration of the vertical joint resonator mold surface 
acoustic wave filter 2701 arranges IDT 2705 and 2706 to right and left 
of IDT2704, and reflectors 2707 and 2708 are formed so that these IDT(s) 
may be put. 

[0183] With the sixth gestalt of operation, like the third gestalt of 
operation, while two IDT(s) adjoin each other, several ** pitch 
electrode fingers are formed (part of 2709 and 2710 of drawing 47 ). 
Terminals 2711 and 2712 are balanced signal terminals, and 2713 is an 
unbalance signal terminal. Drawing which expanded between IDT(s) 2704 
and 2705 of drawing 47 to drawing 48 is shown. 

[0184] Dummy electrode 2705a is prepared in the part where decussation 
width-of-face weighting of the outermost electrode finger 2704a of 
IDT2704 connected to the balanced signal terminal 2711 was carried out, 
and weighting was further carried out, and it was deleted, and it 
connects with the ground. 

[0185] The detailed design of the vertical joint resonator mold surface 
acoustic wave filter 2701 If wavelength decided by the pitch of lambdaI2 



and other electrode fingers in the wavelength decided by the pitch of a 
** pitch electrode finger is set to lambdall decussation width-of-face • 
— partial (2805 of drawing 48 ) : which does not carry out decussation 
width-of-face weighting — partial (2806 of drawing 48 ) : 35. 61ambdaIlIDT 
number (order of 2705, 2704, and 2706): which carried out 71. 21ambdall 
decussation width-of-face weighting — (4)2121(4) / (4)35(4) (the inside 
of a parenthesis a pitch) The number of the electrode finger made small 
lambdall :2. 18 micrometer IDT wavelength, lambdaI2 : 1. 96micrometer 
reflector wavelength lambdaR:2. 18-micrometer reflector number: — 150 
IDT-IDT spacing: — wavelength lambda — II and lambda — it was 
inserted into the electrode finger of part (2714 of drawing 
47 ) :0. 251ambdaIl+0. 251ambdaI2 wave lambdaI2 inserted into the electrode 
finger of 12 — a part (2715 of drawing 47 ) : — 0. 501ambdaI2IDT- 
reflector spacing: — 0. 4601ambdaRIDTduty : — the detailed design of 
partial: 0.63 which have not narrowed the pitch, and the partial: 0.60 
reflector duty:0. 57 electrode-layer thickness:0. 091ambdall surface- 
acoustic-wave resonator 2702 which narrowed the pitch It is shown below, 
decussation width-of-face: — 23. 61ambdaIIDT number: — 241IDT 
wavelength and reflector wavelength: — 2. 12-micrometer reflector 
number: — 30IDT~ref lector spacing: — the detailed design of 
0. 501ambdaR surface acoustic wave resonator 2703 is shown below, 
decussation width-of-face: — 58. 51ambdaIIDT number: — 241IDT 
wavelength and reflector wavelength: — 2. 04-micrometer reflector 
number: — 30IDT~ref lector spacing: — it is 0. 501ambdaR. 
[0186] The description of the sixth gestalt of operation is a point 
which a ground electrode finger is adjoined, decussation weighting 
electrode finger 2704a which carried out decussation width-of-face 
weighting of the electrode finger located in the both ends of IDT2704 of 
the center connected to the balanced signal terminal, respectively is 
formed, and the dummy electrodes 2705a and 2706a are formed in the part 
by which decussation width-of-face weighting was carried out further, 
respectively, and is connected to the ground. 

[0187] Next, an operation and effectiveness of the sixth gestalt of this 
operation are explained. The amplitude unbalance between the balanced 
signal terminals to the frequency in the configuration of the sixth 
gestalt of operation is shown in drawing 49 . The amplitude unbalance 
between the balanced signal terminals to the frequency in the example of 
the fourth comparison shown in drawing 50 as a comparison is also shown 
according to drawing 49 . The configuration of the example of the fourth 
comparison of drawing 5050 is the completely same configuration except 
having used vertical joint resonator mold surface acoustic wave filter 



2701a to which decussation width-of-face weighting of the electrode 
finger of the both ends of Center IDT is not carried out to the sixth 
gestalt of operation. The frequency range of the passband in the filter 
for DCS reception is 1805MHz - 1880MHz. 

[0188] With the sixth gestalt of operation, -2. OdB - +1. 9dB (deflection 
of 3. 9dB) and about 0. 7dB amplitude unbalance have improved the 
amplitude unbalance between the balanced signal terminals in this range 
to being -1. 3dB - +3. 3dB (deflection of 4. 6dB) in the example of the 
fourth comparison. 

[0189] Although the amplitude unbalance between balanced signal 
terminals has furthermore separated greatly in + side in the example of 
the fourth comparison, the gap of the direction of + and the direction 
of - is almost equal with the sixth gestalt of operation. There is a 
merit that the noise level of an inphase signal becomes small rather 
than the one where a gap of the direction of + and the direction of - is 
almost more equal has separated greatly in one of + side and the - sides 
like the sixth gestalt of operation, and the direction of the sixth 
gestalt of operation is excellent also in this point. 
[0190] By preparing a dummy electrode in the part by which the reason 
the effectiveness of the sixth gestalt of operation was acquired carried 
out decussation width-of-face weighting of the electrode finger of the 
both ends of the center IDT2704 which adjoins a ground electrode finger, 
and decussation width-of-face weighting was carried out further, and 
connecting with a ground in order for the electrode finger of the both 
ends of IDT connected to the balanced signal terminal 2711 and IDT 
connected to the balanced terminal 2712 to adjoin a ground electrode 
finger, it is because the polar relation with the electrode finger which 
is alike, respectively and adjoins became the same. 
[0191] Next, the result of having investigated the optimum value of 
decussation width-of-face weighting is explained. The approach of 
investigation was the configuration of drawing 47 and drawing 48 , and 
the decussation width of face 2806 of the part to the decussation width 
of face 2805 of the part which does not carry out decussation width-of- 
face weighting which carries out weighting changed it comparatively 
(henceforth, ratio of decussation width-of-face weighting), and it 
investigated change of the amplitude unbalance between balanced signal 
terminals in the passband accompanying it. 

[0192] The ratio of decussation width-of-face weighting set the case of 
1 and drawing 47 to one half for the case of drawing 5050 which does not 
carry out weighting, and investigated the amplitude unbalance between 
balanced signal terminals about the case where the ratios of decussation 



width-of-face weighting are 1/4, 1/2, and 3/4. A value is shown as a 
result of the amplitude unbalance between the balanced signal terminals 
when changing the ratio of decussation width-of-face weighting to 
drawing 51 . In drawing 51 , the amplitude unbalance between balanced 
signal terminals is plotting a part for the gap by the side of +. 
[0193] When the ratio of decussation width-of-face weighting is 
considered as abbreviation 0. 5 (i. e. , when weighting is carried out in 
the location of the center of abbreviation of an electrode finger), the 
amplitude unbalance between the balanced signal terminals in a passband 
serves as min from drawing 51 . By this having carried out weighting of 
the electrode finger of the both ends of Center IDT in the location of 
the center of abbreviation, and having connected to the ground the 
electrode finger by which weighting was carried out it is the 
effectiveness to which the polar relation with the electrode finger 
which resembles it, respectively and adjoins it since a ground electrode 
finger adjoins the electrode finger of the both ends of IDT connected to 
the balanced signal terminal 2711 and IDT connected to the balanced 
signal terminal 2712 in the abbreviation one half of the whole 
decussation width of face, respectively became the same. 
[0194] As mentioned above, one IDT [ in / as explained / at the sixth 
gestalt of operation / one vertical joint resonator mold surface 
acoustic wave filter ] (preferably central IDT), In the configuration 
which does not have the electrical neutrality point which the balanced 
signal terminal was connected to the sinking comb-like electrode of two 
poles, respectively, and was grounded by the ground Decussation width- 
of-face weighting of the electrode finger of the both ends of Center IDT 
is carried out in the location of the center of abbreviation, and the 
surface acoustic wave equipment which has improved the amplitude 
unbalance between balanced signal terminals rather than conventional 
surface acoustic wave equipment is obtained by connecting to a ground 
the dummy electrode prepared in the location deleted by weighting. 
[0195] Although the electrode finger of the both ends of IDT connected 
to the balanced signal terminal explained in the sixth gestalt of 
operation with the configuration which adjoins the ground electrode 
finger on both sides For example, it also sets in the configuration 
which adjoins a ground electrode finger at one side, and already adjoins 
the signal electrode finger at one side like drawing 52 . Decussation 
width-of-face weighting only of the signal electrode finger of the side 
which adjoins the ground electrode finger is carried out, and the 
surface acoustic wave equipment which has improved the amplitude 
unbalance between balanced signal terminals is obtained by connecting to 



a ground the dummy electrode prepared in the location deleted by 
weighting through IDT. 

[0196] Moreover, like drawing 53 , also in the configuration which takes 
out a balanced signal from the two poles of two or more IDT(s), 
decussation width-of-face weighting of the outermost electrode finger of 
each of two IDT(s) is carried out, and the amplitude unbalance between 
balanced signal terminals can be improved by connecting to a ground the 
electrode finger by which weighting was carried out through IDT and a 
reflector. 

[0197] Although the vertical joint resonator mold surface acoustic wave 
filter explained with a 3IDT type configuration in the sixth gestalt of 
operation Also for example, in the case of the vertical joint resonator 
mold surface acoustic wave filter which has four or more IDT(s) The 
amplitude unbalance between balanced signal terminals is improvable by 
carrying out decussation width-of-face weighting of the electrode finger 
of the both ends of IDT which takes out a balanced signal like drawing 
54 , and connecting to a ground the dummy electrode prepared in the 
location deleted by weighting through IDT. 

[0198] (The seventh gestalt of operation) The seventh gestalt of 
operation concerning this invention is explained based on drawing 55 
thru/or drawing 61 . The seventh gestalt of this operation explains 
taking the case of the filter for PCS reception. 
[0199] The seventh gestalt of operation is the example which gave 
weighting to the configuration which does not have the electrical 
neutrality point which the balanced signal terminal was connected to the 
sinking comb-like electrode of the two poles of one IDT of one vertical 
joint resonator mold surface acoustic wave filter, respectively, and was 
grounded by the ground as well as the third gestalt of operation. 
[0200] With the seventh gestalt of operation, each surface acoustic wave 
resonators 2902 and 2903 by which series connection was carried out to 
the vertical joint resonator mold surface acoustic wave filter 2901 and 
the vertical joint resonator mold surface acoustic wave filter 2901 are 
formed with aluminum electrode on the above-mentioned piezo-electric 
substrate 8. The configuration of the seventh gestalt of operation is 
the same configuration as drawing 29 of the third gestalt of operation 
fundamentally. 

[0201] The description of the seventh gestalt of operation is the point 
that duty of the electrode fingers 2919 and 2920 is set to 0.40. 
Moreover, with the seventh gestalt of operation, the shielding line 2921 
connected to the ground is inserted between the signal line 2912 and the 
balanced signal terminal 2910. Thus, the surface acoustic wave equipment 



with which a signal inter-electrode bridge capacity was reduced, and the 
unbalance between balanced signal terminals has been further improved by 
inserting the shielding line connected to the ground in the part where 
signal electrodes adjoin each other is obtained. 

[0202] Below, an operation and effectiveness of the seventh gestalt of 
this operation are explained. Phase unbalance is shown in the amplitude 
unbalance between the balanced signal terminals to the frequency in the 
configuration of the seventh gestalt of the operation to drawing 56 , 
and drawing 57 . The amplitude unbalance between the balanced signal 
terminals in the configuration of the example of the second comparison 
shown in drawing 32 as a comparison and phase unbalance are also shown 
according to drawing 56 and drawing 57 . The configuration of the 
example of the second comparison of drawing 32 is the completely same 
configuration except not changing duty of the electrode finger which 
adjoins IDT 2904 and 2906 of IDT2905 to the seventh gestalt of operation. 
The frequency range of the passband in the filter for PCS reception is 
1930MHz - 1990MHz. 

[0203] Although the deflection of the phase unbalance between the 
balanced signal terminals in this range has hardly changed in the 
seventh gestalt and the example of the second comparison of operation, 
with the seventh gestalt of operation, -0. 6dB - +2. OdB (deflection of 
2. 6dB) and about 0. 2dB amplitude unbalance have improved the amplitude 
unbalance between balanced signal terminals to being -0. 5dB - +2. 3dB 
(deflection of 2. 8dB) in the example of the second comparison. 
[0204] Furthermore, by the example of the second comparison, although + 
side is large to one of the - sides and the amplitude unbalance and 
phase unbalance between balanced signal terminals have separated, with 
the seventh gestalt of operation, the difference of a gap of the 
direction of + and the direction of - is small. There is a merit that 
the noise level of an inphase signal becomes small rather than the one 
where the difference of a gap of the direction of + and the direction of 
- is smaller has separated greatly in one of + side and the - sides like 
the seventh gestalt of operation, and the direction of the seventh 
gestalt of operation is excellent also in this point. 

[0205] The reason the effectiveness of the seventh gestalt of operation 
was acquired is making smaller than duty of other electrode fingers duty 
of the electrode finger which adjoins each IDT 2904 and 2906 of IDT2905, 
and is the effectiveness by having corrected the conversion efficiency 
between the total capacity of an electrode finger, and an electrical 
signal and a surface acoustic wave connected to each balanced signal 
terminals 2910 and 2911. 



[0206] Since especially the difference in the total capacity of this 
electrode finger etc. is large in the part where two IDT(s) adjoin each 
other, it is adjusting duty of the electrode finger of this part like 
the seventh gestalt of operation, and the biggest effectiveness is 
acquired. What is necessary is just to adjust duty of several electrode 
fingers near the part where two IDT(s) adjoin each other like drawing 
58 , in order to acquire effectiveness furthermore. 
[0207] Next, the amplitude unbalance between the balanced signal 
terminals to the frequency at the time of making smaller than duty of 
other electrode fingers duty of the electrode finger (3001 and 3002 of 
drawing 59 ) which adjoins IDT2905b of IDT2904a and IDT2906a like 
drawing 59 as another configuration in the seventh gestalt of operation 
is shown in drawing 60 , and phase unbalance is shown in drawing 61 . At 
this time, duty of the electrode finger 3001 and the electrode finger 
3002 is set to 0. 40. 

[0208] As a comparison, the amplitude unbalance between the balanced 
signal terminals in the configuration of the example of the second 
comparison of drawing 32 and phase unbalance are also shown according to 
drawing 60 and drawing 61 . The deflection of the phase unbalance of the 
balanced signal terminal question in this range Although it has hardly 
changed in the modification and the example of the second comparison of 
the seventh gestalt of operation, the amplitude unbalance between 
balanced signal terminals In the modification of the seventh gestalt of 
operation, -0. 5dB - +2. OdB (deflection of 2. 5dB) and about 0. 3dB 
amplitude unbalance have improved to being -0. 5dB - +2. 3dB (deflection 
of 2. 8dB) in the example of the second comparison. 

[0209] Thus, the effectiveness of this invention is acquired adjusting 
duty of the electrode finger of IDT connected to the unbalance signal 
terminal like drawing 59 . Even if it can come, of course, and is alike, 
in addition it adds adjustment of duty to IDT2905b, the effectiveness of 
this invention is acquired. 

[0210] As mentioned above, as explained, with the seventh gestalt of 
operation, a balanced signal terminal is connected to the sinking comb- 
like electrode used as the two poles of IDT of one in [ one vertical 
joint resonator mold surface acoustic wave filter ], respectively. In 
the configuration which does not have the electrical neutrality point 
grounded by the ground, the surface acoustic wave equipment which has 
improved the amplitude unbalance between balanced signal terminals 
rather than conventional surface acoustic wave equipment is obtained by 
carrying out duty weighting of a part of IDT and the part where 
especially two IDT(s) adjoin each other. 



[0211] (The eighth gestalt of operation) The eighth gestalt of operation 
concerning this invention is explained based on drawing 62 thru/or 
drawing 64 . With the eighth gestalt of operation, the configuration of 
the eighth gestalt of operation is changed with other electrode fingers, 
for example, is more small, and it not only sets to 0.40 duty of only 
the electrode finger which adjoins IDT2904 and IDT2906 of IDT2905 like 
the seventh gestalt of operation, but is setting to 0.40 all dut(ies) of 
the electrode finger of IDT2905 connected to the balanced signal 
terminal 2910. All other configurations are the same as the 
configuration of the seventh gestalt of operation. 

[0212] Below, an operation and effectiveness of the eighth gestalt of 
this operation are explained. Phase unbalance is shown in the amplitude 
unbalance between the balanced signal terminals to the frequency in the 
configuration of the eighth gestalt of operation, and drawing 64 R> 4 at 
drawing 63 . As a comparison, the amplitude unbalance between balanced 
signal terminals in the configuration of the example of the second 
comparison shown in drawing 32 and phase unbalance are also shown 
according to drawing 63 and drawing 64 . Although the phase unbalance 
between balanced signal terminals is getting worse in the frequency 
range of the passband of the filter for PCS reception more slightly than 
the example of the second comparison, about 0. 5dB of amplitude unbalance 
between balanced signal terminals has improved from the example of the 
second comparison. 

[0213] Furthermore, by the example of the second comparison, although + 
side is large to one of the - sides and the amplitude unbalance and 
phase unbalance between balanced signal terminals have separated, with 
the eighth gestalt of operation, the difference of a gap of the 
direction of + and the direction of - is small. There is a merit that 
the noise level of an inphase signal becomes small rather than the one 
where the difference of a gap of the direction of + and the direction of 
- is smaller has separated greatly in one of + side and the - sides like 
the eighth gestalt of operation, and the direction of the eighth gestalt 
of operation is excellent also in this point. 

[0214] As mentioned above, as explained, with the eighth gestalt of 
operation, a balanced signal terminal is connected to the sinking comb- 
like electrode of the two poles of one IDT of one vertical joint 
resonator mold surface acoustic wave filter, respectively, and it sets 
in the configuration which does not have the electrical neutrality point 
grounded by the ground. By carrying out duty weighting of all the 
electrode fingers [ connecting with one side of a balanced signal 
terminal ], the surface acoustic wave equipment which has improved the 



amplitude unbalance between balanced signal terminals rather than 
conventional surface acoustic wave equipment is obtained. 
[0215] Although the amplitude unbalance between balanced signal 
terminals is further improvable if all dut(ies) of the electrode finger 
of IDT2905c connected to the balanced signal terminal 2910 are adjusted 
like drawing 62 , phase unbalance will get worse conversely. However, 
like drawing 55 or drawing 58 , all electrode fingers are adjusting only 
a required number, without adjusting or changing the amount of 
adjustments of duty for every electrode finger, and it is possible to 
improve amplitude unbalance, without worsening the phase unbalance 
between balanced signal terminals. 

[0216] (The ninth gestalt of operation) The ninth gestalt of operation 
concerning this invention is explained based on drawing 65 . Although 
the ninth gestalt of operation is the same configuration as the seventh 
gestalt of operation fundamentally IDT2904 and IDT2905d make small duty 
of the electrode finger 3003 of IDT2905d in the part which adjoins each 
other mutually. In the part where IDT2905d and IDT2906b furthermore 
adjoin each other, the signal electrode finger besides ** of IDT2906b is 
thinned out, the dummy electrode 3004 connected to the ground was 
installed in the location lengthened in the meantime, and infanticide 
weighting is carried out. 

[0217] Next, an operation and effectiveness of the ninth gestalt of this 
operation are explained. Thus, two kinds of weighting approaches are 
intermingled in one vertical joint resonator mold surface acoustic wave 
filter, or the adjustment degree of freedom of the unbalance between 
balanced signal terminals improves by making some kinds of weighting 
approaches intermingled further, and the surface acoustic wave equipment 
with the unbalance between desired balanced signal terminals which has a 
balanced signal terminal is obtained. 

[0218] each gestalt of the above operation — as a piezo-electric 
substrate — 40 **5~degreeYcutX propagation LiTa03 as the principle from 
which effectiveness is acquired also showing, although the substrate was 
used — this invention — not only this substrate but the 64-72- 
degreeYcutX propagation LiNb03, and 41-degreeYcutX propagation LiNb03 
etc. — the same effectiveness is acquired also with a substrate. 
[0219] Moreover, it is desirable to carry out weighting in the direction 
in which excitation of a surface acoustic wave becomes strong to the 
electrode finger of a surface acoustic wave filter in the surface 
acoustic wave equipment which has balanced - unbalance conversion 
function using two surface acoustic wave filters equipped with three or 
more IDT(s). While this controls that pass band width becomes narrow, 



the amplitude unbalance in a passband is improvable. 

[0220] As an example of weighting of the direction where excitation of 
such a surface acoustic wave becomes strong, weighting is not carried 
out to one surface acoustic wave equipment (1st surface acoustic wave 
equipment), but giving infanticide weighting, decussation weighting 
(formation of a dummy electrode also being included), or serial 
weighting (the most desirable) is mentioned to the both sides of the 
outermost electrode finger (desirably signal electrode finger) of IDT of 
the center of the surface acoustic wave equipment (2nd surface acoustic 
wave equipment) of another side. 

[0221] Furthermore, although each gestalt of the above-mentioned 
operation explained respectively various weighting, they are equipped 
with the operation and effectiveness which carried out mutually- 
independent, and even if it uses combining them how, they can acquire 
the effectiveness of the invention in this application two or more. 
[0222] It is as follows when a carrying-in each gestalt of the above- 
mentioned operation concerning this invention-surface acoustic wave 
equipment of publication communication device is explained based on 
drawing 66 R> 6. As shown in drawing 66 , the transmitter 3100 carrying 
surface acoustic wave equipment given in the ninth any [ the first of 
operation thru/or ] they are As a receiver side (Rx side) which receives 
An antenna 3101, the antenna common section / RFTop filter 3102, 
amplifier 3103, Rx interstage filter 3104, a mixer 3105, the IstIF 
filter 3106, a mixer 3107, the 2ndIF filter 3108, the lst+2nd local 
synthesizer 3111, It has TCX0 (Temperature Compensated crystal 
Oscillator (temperature-compensated crystal oscillator) ) 3112, a divider 
3113, and the local filter 3114, and is constituted. As double lines 
showed, in order to secure the unbalance between balanced signal 
terminals from Rx interstage filter 3104 in drawing 66 to a mixer 3105, 
transmitting by each balanced signal is desirable. 

[0223] Moreover, as a transceiver side (Tx side) which transmits, it has 
the TxIF filter 3121, a mixer 3122, Tx interstage filter 3123, amplifier 
3124, a coupler 3125, an isolator 3126, and APC (Automatic Power Control 
(APC))3127, and the above-mentioned communication device 3100 is 
constituted while sharing the above-mentioned antenna 3101, and the 
above-mentioned above-mentioned antenna common section / RFTop filter 
3102. 

[0224] And surface acoustic wave equipment given in the operation NO 
first thru/or the ninth any they are can use for the above-mentioned Rx 
interstage filter 3104 suitably. [ which was mentioned above ] 
[0225] Therefore, the above-mentioned communication device 3100 is what 



was excellent in the transmission characteristic (communication link 
property), attaining a miniaturization more than a miniaturization, 
especially a GHz band, since it excels in the transmission 
characteristic while the used surface acoustic wave equipment attains a 
miniaturization. 
[0226] 

[Effect of the Invention] The surface acoustic wave equipment of this 
invention is surface acoustic wave equipment constituted using at least 
one or more surface acoustic wave filters which have at least two IDT(s) 
formed along the propagation direction of a surface acoustic wave on the 
piezo-electric substrate as mentioned above, and either [ at least ] the 
input of said surface acoustic wave equipment or an output signal 
terminal is the configuration that connect with the balanced signal 
terminal and weighting of some [ at least ] electrode fingers of said 
surface acoustic wave filter is carried out. 

[0227] So, with the above-mentioned configuration, the effectiveness 
that the unbalance between each balanced signal terminal is improvable 
is done by giving weighting. 

[0228] The surface acoustic wave equipment of this invention is the 
configuration of having the weighting electrode finger by which 
weighting was carried out to each inside electrode finger which IDT for 
an input which has two or more electrode fingers, and IDT for an output 
which has two or more electrode fingers are formed along the propagation 
direction of a surface acoustic wave on a piezo-electric substrate as 
mentioned above, and is different from the outermost electrode finger of 
one [ at least ] electrode finger of each of this IDT for an input, and 
IDT for an output. 

[0229] So, the above-mentioned configuration does the effectiveness that 
the balancing (balance nature) for example, between each balanced 
terminal is improvable, by forming a weighting electrode finger. 
[0230] The communication device of this invention is characterized by 
using the above-mentioned surface acoustic wave equipment as mentioned 
above. 

[0231] So, the above-mentioned configuration does the effectiveness of 
excelling in a transmission characteristic (communication link property), 
attaining a miniaturization more than a miniaturization, especially a 
GHz band. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram of the surface 
acoustic wave equipment concerning the first gestalt of operation of 
this invention. 

[Drawing 2] It is the explanatory view showing the important section 
configuration of the surface acoustic wave equipment of the example of 
the first comparison. 

[Drawing 3] It is the important section block diagram of the surface 

acoustic wave equipment concerning the example of a complete-change form 

of the first gestalt of the above-mentioned implementation. 

[Drawing 4] It is an important section block diagram for explaining the 

weighting field in the surface acoustic wave equipment of the first 

gestalt of the above-mentioned implementation. 

[Drawing 5] It is the graph which shows the amplitude balancing 

(amplitude balance) of the above-mentioned surface acoustic wave 

equipment. 

[Drawing 6] It is the graph which shows the phase balancing (phase 
balance) of the above-mentioned surface acoustic wave equipment. 
[Drawing 7] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment of the above- 
mentioned example of the first comparison. 

[Drawing 8] It is the graph which shows the phase balancing (phase 
balance) of the surface acoustic wave equipment of the above-mentioned 
example of the first comparison. 

[Drawing 9] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the first 
gestalt of the above-mentioned implementation. 

[Drawing 10] It is the important section block diagram of the surface 
acoustic wave equipment applied to the pan in the first gestalt of the 



above-mentioned implementation at other modifications. 

[Drawing 11] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 12] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 13] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 14] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 15] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 16] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 17] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 18] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 19] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 20] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 21] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 22] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 23] It is the important section block diagram of the surface 

acoustic wave equipment applied to the pan in the first gestalt of the 

above-mentioned implementation at other modifications. 

[Drawing 24] It is the important section block diagram of the surface 



acoustic wave equipment concerning the second gestalt of operation of 
this invention. 

[Drawing 25] It is the graph which shows the amplitude balancing 
(amplitude balance) of the above-mentioned surface acoustic wave 
equipment. 

[Drawing 26] It is the graph which shows the phase balance of the above- 
mentioned surface acoustic wave equipment. 

[Drawing 27] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the first gestalt of 
the above-mentioned implementation. 

[Drawing 28] It is the graph which shows the transmission characteristic 
of the surface acoustic wave equipment concerning the second gestalt of 
the above-mentioned implementation. 

[Drawing 29] It is the important section block diagram of the surface 
acoustic wave equipment concerning the third gestalt of operation of 
this invention. 

[Drawing 30] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the third gestalt and the example of the second comparison of the above- 
mentioned implementation. 

[Drawing 31] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the third gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 32] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
second comparison. 

[Drawing 33] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fourth gestalt of operation of 
this invention. 

[Drawing 34] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fourth gestalt and the second conventional example of the above- 
mentioned implementation. 

[Drawing 35] It is an important section block diagram to show balance 
degradation in the above-mentioned second conventional example. 
[Drawing 36] It is an important section block diagram to show the 
balance improvement in the fourth gestalt of the above-mentioned 
implementation. 

[Drawing 37] It is the important section block diagram of the surface 
acoustic wave equipment of the example of a complete-change form in the 
fourth gestalt of the above-mentioned implementation. 



[Drawing 38] It is an important section block diagram to show the 
balance improvement in the example of a complete-change form of the 
fourth gestalt of the above-mentioned implementation. 
[Drawing 39] It is the important section block diagram of the surface 
acoustic wave equipment which is other modifications in the fourth 
gestalt of the above-mentioned implementation. 

[Drawing 40] It is an important section block diagram to show the 
balance improvement in other modifications in the fourth gestalt of the 
above-mentioned implementation. 

[Drawing 41] It is the important section block diagram of the surface 
acoustic wave equipment which is the modification of others [ pan / in 
the fourth gestalt of the above-mentioned implementation ]. 
[Drawing 42] It is the important section block diagram of the surface 
acoustic wave equipment concerning the fifth gestalt of operation of 
this invention. 

[Drawing 43] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the fifth gestalt and the example of the third comparison of the above- 
mentioned implementation. 

[Drawing 44] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
third comparison. 

[Drawing 45] It is an important section block diagram to show balance 
degradation in the above-mentioned example of the third comparison. 
[Drawing 46] It is an important section block diagram to show the 
balance improvement in the fifth gestalt of the above-mentioned 
implementation. 

[Drawing 47] It is the important section block diagram of the surface 
acoustic wave equipment concerning the sixth gestalt of operation of 
this invention. 

[Drawing 48] It is the important section expansion block diagram of the 
surface acoustic wave equipment concerning the sixth gestalt of the 
above-mentioned implementation. 

[Drawing 49] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the sixth gestalt and the example of the fourth comparison of the above- 
mentioned implementation. 

[Drawing 50] It is the important section block diagram of the surface 
acoustic wave equipment concerning the above-mentioned example of the 
fourth comparison. 

[Drawing 51] It is the graph which shows the change of the amplitude 



balancing (amplitude balance) accompanying change of decussation width 
of face in the surface acoustic wave equipment concerning the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 52] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the sixth gestalt of the above-mentioned implementation. 
[Drawing 53] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the sixth 
gestalt of the above-mentioned implementation. 

[Drawing 54] It is the important section block diagram of the surface 
acoustic wave equipment applied to the pan in the sixth gestalt of the 
above-mentioned implementation at other modifications. 
[Drawing 55] It is the important section block diagram of the surface 
acoustic wave equipment concerning the seventh gestalt of operation of 
this invention. 

[Drawing 56] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
the seventh gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 57] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the seventh gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 58] It is the important section block diagram of the surface 
acoustic wave equipment concerning the example of a complete-change form 
of the seventh gestalt of the above-mentioned implementation. 
[Drawing 59] It is the important section block diagram of the surface 
acoustic wave equipment concerning other modifications in the seventh 
gestalt of the above-mentioned implementation. 

[Drawing 60] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 
other modifications in the seventh gestalt of the above-mentioned 
implementation, and the example of the second comparison. 
[Drawing 61] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning other modifications in the 
seventh gestalt of the above-mentioned implementation, and the example 
of the second comparison. 

[Drawing 62] It is the important section block diagram of the surface 
acoustic wave equipment concerning the eighth gestalt of operation of 
this invention. 

[Drawing 63] It is the graph which shows the amplitude balancing 
(amplitude balance) of the surface acoustic wave equipment concerning 



the eighth gestalt and the example of the second comparison of the 
above-mentioned implementation. 

[Drawing 64] It is the graph which shows the phase balance of the 
surface acoustic wave equipment concerning the eighth gestalt and the 
example of the second comparison of the above-mentioned implementation. 
[Drawing 65] It is the important section block diagram of the surface 
acoustic wave equipment concerning the ninth gestalt of operation of 
this invention. 

[Drawing 66] It is the important section block diagram of the 
communication device of this invention. 

[Drawing 67] It is the important section block diagram of the surface 
acoustic wave equipment of the first conventional example. 
[Drawing 68] It is the important section block diagram of the surface 
acoustic wave equipment of the second conventional example. 
[Drawing 69] It is a graph to show the difference in the insertion loss 
between the balanced signal terminals in the former. 
[Drawing 70] It is the important section block diagram of one surface 
acoustic wave equipment to show the difference in the insertion loss 
between the balanced signal terminals in the above-mentioned former. 
[Drawing 71] It is the important section block diagram of the surface 
acoustic wave equipment of another side to show the difference in the 
insertion loss between the balanced signal terminals in the above- 
mentioned former. 

[Drawing 72] Explaining the resonance mode in surface acoustic wave 
equipment, (a) is a graph which shows the frequency relation of 
resonance mode, and (b) is the graph of the current distribution 
corresponding to the outline block diagram and it which show active 
current distribution of resonance mode. 

[Drawing 73] It is the important section block diagram of the surface 
acoustic wave equipment of the third conventional example. 
[Description of Notations] 

1 IDT (Comb Mold Polar Zone) 

2 IDT (Comb Mold Polar Zone) 

3 IDT (Comb Mold Polar Zone) 

22 Signal Electrode Finger (Inside Electrode Finger) 
21a Dummy electrode 

22a Decussation weighting electrode finger 
31a Dummy electrode 

[Translation done. ] 
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mm®.? < jv? kfciot, ±Mm&mmwi 

Hh-r^W^Jl 1 IBt^WttiSBi^B. 

com^zmKl^o < Lltii»5^< b h—^z 
. ±IB< LWWBtfSV 9 a fiBBftfDflW 

^4 r i: •f-fcflWiJH 1 X(i2lS«o5¥ttlSH}S 

1/2 * "COTttffiwWHBfc** LTMSfLT ^ h <r 

«&t*t Lxmztix^&zb imm. t -r&mim 1 x 

< LMssgpos^ izm ^5 fflEffomwg^'^a^fL 
r-x^s^i: is?i->vw&mbX'fo o , 

fc*f LTfffBS^WW'MS^T^&C fc Zmkb -fl 

msm i JbM 6 contifr i ^KfBtt^tt^His^E. 

Bi& 7 * * co £^ ^/PfcttifC* &Zb&¥rm.b-t& 
lf*iM 1 7 coMti£> 1 KlBttOPtt^M^S. 

[1**119] nas»#(tii, mim'\tmmm.y 4 >v? 
cisnt^s^^tttti, it*n 1 j^M8 coMti 



[W*if 1 0 ] mflB3¥ttlftffi^7 * )Vn±. 'J?%<bi> 

msm^mm. ±.mim%.mLtz< Lmmmwacomm 

zbzmi b~t &n i&m imio ffmtup 1 mzim 
ummi 2] mmmmm&mfZixKnmmt> s wm 

ZtiX^&^x^—bttfa-f&tt&l^z.^—iz.y* — 

WKtmifbtix b-fhtmrn 1 1 istt 

v^^is^^is-r^ft^iiiBMi 2<own**i3Sfc: 

3 < Lmnmm<nT-xizmmztLfznmmm±£mm 
^-^r-xmmumm^fixx^z. t twAt-tzm 
?mi 2mm<mmimmm. 

nm%bm%t>-£h3zJi.mmfriHfx*$>z>c\ t amb 

it. 

[ii*Jii 7] miZ3:xmm&ttmz. ^x^^^ 
&mzxMztix^& z\b*mkb -r&mmi 5=m 

^"41**111 5X«il 7lBtfe^3¥tt^B»S 
[lt*JM2 0] KrlBr5-m«i, T-xitZtmZfLX 

\^z\bitw$kb-th msm 1 9 sm<?M\immw.m 

Bo 

cit*Ji2 1 ] mism^mm. i»du ty^ 

O^ffi^isM^^-^S. du t yn&-nftX'fohz\b* 
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wmt -r&msm 1M20 cown.fr 1 mzmwvm 
nmm2 2 ] MiBWtt^B^^ * ?w%j?%< t fc 3 
s^fcpo-^a < i-Mwsg&^SK 1 fc-^fcti, * 

ft/Wi, If l 1M2 1 l JHfcfEiBoM^ 

fttWlfcSfrev** fc4±fc. JJEfi»f+WT& I *:h/€'*lK 

[ If *IM 2 3 ] mrlE5¥ttlSM^^ * 2 ofgtt ^fL 

±fE^ttfMc7^l^T1A. Zti^'ti, ffltmi 1 
BM2 1 coffiizfr 1 if fcfEil^fi^tt{t#%$tiT v^ft 
fc 4*fc , JJES^ftt WSV ■> fc#t& ot^4;t*«B 

[|f*H2 4] friE3¥tt^H«E7>f^^*i. WeftS 
^mK)-£o'J?%< fcfc3oco< Lffl«ffiSP£*U 
< LM«S»<%l«3r< fc fc— :frfc*5^ 

S ! Sr«5V^BI l 5-&a < LS«ffiSP«^< fc fc 

fc. 

±IEPb13 I & fi^ttft § fufcttBrfctt . ±IEISBI $ 
tt3*ufc*W&#^§*ufcA.*A- fc JWWiSfoA 
x; n'- t~f#M $ fufc ¥ 3 -«ffi^lS(t G> ftT v ^ ,1 fc £ 

mit~tz>mim 1 x«2iE««5¥ei§H^a. 
t . ±ie < Lamaawfav > tM o ^ o mm^mmm 

mcOduty SffiOWB&fcS*^* d u t ylM 
»*&St^fcBI"5-&'3 < LM«ffig|5«^< fc fc 

JJEIH9I S S^ttft § WHff teli, ±EHBI & S^tt 

ft $ tifzmmmmm $ ; ^ 1 am- s *f ^ * 
mmt -r&mxm 1 xii2iE«^tt3SH$3i«. 

[|f*JM2 6 ] tufE^tt^fflfe:? 4 ;^3&»2o»(t^n 
gpo^< fc fc-^fci^T, ±IE< LMmSgP^'Sv^ 

wm^o ffimnmmmxmi-wmfii tm%& a*o 

MSffigPO^< fc fc-^ffcisivt, _h|E< LSMffifP 



ttft£*rC^£fcftfc. 

tt £ fufcWS&tfSSR § ^ v ^- fc ttHV < 

x^-t;f#Msn^r s-mffi^ifttt^#iTv^,r fc 

#^tfc i-S If *H 1 Xii 2 iSi^W tt^HM^a. 

T V £ fc £ftfl| fc h If *H 1 M2 6 nntifr 1 II 

[if*«2 8 ] mmte^mk? i}v?\t, s ffim*A 

v \& z. fc Sr#Mfc -T S If im. lTf£2 6 ^Mix^ 1 1 ^Sfc 

9 ] MIE< Lffl«BP<0^< fc tloli 
3SXf>I}f r&lfc 2 ixTi ^ £ fc fciffBtfc -r^ff ^il 
2 7X(i 2 8 fclEml05¥tt«iSSa„ 
lHn&R3 o ] IWB^fc^ri^Ftre-Wf 3&«, l o» 

MSixTV^ifc^#1tfc-t^||5l<Jl2 77 1 ;M2 9C0n 

tit* i miztmcrM&mmmmw, 

lffl&R3 l ] 1ulE< LS«S»<^*< fc tlolt 
3¥tei£Wj£ofcattri*i fc 2 v ^ i fc £ #m fc 

-rsff^ia 2 7 x(s 2 8 fciE«iO?¥ttaffl^^a. 
imaR3 2i wmcottt%&¥wm^m L miz^ mm 

Siut«St«'W3bSi*^rS i Sr^i fc trmfc^-SHSifl 
2 7M3 1 «M^x*^ 1 IlfclEao^ttlSffi^a. 

[ ffi&H 3 3 ] mmmmmm. y^jv-^tK 2 o fc-c, 

fclftf t ^ixT ^ I. i fc fc S lf*a 1M260 
Mix* 1 1 JlfclE«c03¥ttlftffi^«. 
[W^Jf 3 4 ] MfBWtt«ffi^7 ifrftf, 20. 
fi-^fc^-^ffi^fi-f-ofiffl**!? 1 8 osm*$>it& X 
oizmii-^ti. 

^W*7-f;^«il. XJi^Mt^-A^-Tftffl-^- 
#^ fc -T S if^Tl 1 Tb^. 2 6 coMih,* 1 1 JifclStt05¥tt 
Clf*JM3 5] ^PFtf^-WHIfc:, $fefc^tt«i!S 
If *5S 3 4 lEKo^ttlSa^^S . 

[if*JB3 6 ] msmvtmmmy ovm. im&m 

1BI3 5 (DMiifr 1 JlfclEtloWttllMMgg. 

[H^JI3 7 ] imm&m*wwmmy 4 w 
a. mmmcrxLmnmmz^Lx^&zkitmit^ 

[|f*JB3 8 ] |!llE^S^*^M5¥tt^HM7 ^ 
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mtm 3 7 im^ummm^m. 

W&X'fo ^^fflfc« If im 3 6 J!jM3 8<7)Mtl 

[ft3Rii4 o ] ma&&&fmmmm.7 4)V9ii.. 

«*R3&HWR*Tft4 - k * kiT& If 3 9 IB3K 

[fi*JM4 1 ] tm^m^mmvMmaty^f^it. 

3 oX«i 3 o LiLhco < L3f«flSg|Sf0 o % , ^ < fc i> * 

[ff^ii4 2 ] mwmmffi&y iiv?^ wm&v& 

i om#i^ i mz9m<ow&mmmm. 

[ ll*n 4 3 ] firiE3¥ttUHifc y 4 )V? « , 2 oiii±o 

i fc £ KB t -T 4 lfi**I 1 J 1 ;^ 4 2 cDfsrti^ 1 JltclBK 
[It*lf44] j±«M5LBC aic«*»^^*^-4A 

iLxcommmzWitf t>tcz\^c\k ^mmb^mmm 

4 4X(A4 5isa^5¥tt^H»sa 0 

[ II*H4 7 ] tufEA*ffl< LSMSII&tftfJSjflK L 

b -t&mmWA 4 BS4 6 coMix^ 1 if tlB»03¥ttfl 
[f**H4 8] WiBS»ftftWBBtt, tufEA*ffl< L 



x\->z,zbziimb-t&mmn4 4K^47 cowtifri 

-r-Sft*ll4 8fBf50®ttiSffii£§£«. 

cif*ii5 o ] mim^wmmmt. m^mmmx o 

9^Mfi^ a i m>,z9mcow®.mmmm<, 

[if*S5 i ] mim&ttwnmtmzfafr-ox . tmz 

iz^h^xmtfi i. o izwmztix^&z b zwmb-t 
^.if*ii4 4^50 comtifr i m=.mtcowmm& 
mm, 

*lTV^ii;Sr#ti:i;-f--l>ll*ll4 47 1 ;M5 1 c^MtlA^ 

[ft*3S5 3 ] Wil-Tiimt^fLtui, 
i k t -T h 11*114 4BI52 OfBTtL*^ 1 JBt;|B 

[ If 5 4 ] If *il 1M5 3 aMh.fr 1 if tclBttO 

3¥ttiSH^s^fflv^c^ b iwmb^&mimm. 

[0001] 
[0002] 

[ o o o 3 ] i 3 $r#8teiHN^ »^«ISlSwR 

^&tCIlL$il, GSM (Global System for Mobile 
coraniunications)^-t"Sr c t ]j ll43;ffiffl§iX-S> J; 0 tC^iroT 

[0004] yt'—yyz.bftjiJ >t°—yyx 
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[0005)167 fciatg<7)3¥tt«ffifeS«(±. JEE«S 
*cl 0 0±tc, < ta«ffigp (-r*f*uR««»fc 

■5 , Inter-Digital Transducer, J2JIT, I DTt^~5 ) 
1 0 1 %m?t>ti. _hf B I D T 1 0 1 <ry£te (5¥tt^ffl 
feOfsffi^TSltfp^T ) tl DTI 02, IDT103 

-rs 3 i d t 9 * 7vm^*mFm<nwe&maatm. 

[ooo6] jzirnvtmrnwimmim, $ £>t;, ±ie# 
i dti 02, 101, i o 3^fc&*^^2stf ±a 

fc, MANS < U 71*-?* > 10 4, ^StS 1 0 

**iffia§*vcts o , smm^mf-t i o 
6 , i o 7 fc , ;pparfiwpfc ltst- i o 8 1 tm 

[00 0 7] A^-f^e-^VxtatfJ-f yt- 

tmiBT 10-117123 wMt&smvm&ffWf 
[0008] ±Mi^izffl&<m&mmmim±. me 
/^iiit,m «3¥ttMfe:7 4)v?mt am 

^fl-^^fiffl^' 1 8 0 ffi#t=5r &f& 2 * ;P 

* 1 1 2fc*1TLTVv&. 06 8£*SlfVC. J±m 

[0009] Hi ^03¥tt^Hfe7 ^Wlllli 31 
£ , «E«t^^jS^S3¥tt^iB5S7 1 1 8fc**L 

7^/1^1 24 ^xy-KJf^, 0 2g« 

»M±P«rS= I A I , A= I 20 log 
{ZM¥ffim= I B | , B= I ZS21- 
T*5£jt-fS„ 3rfc, S2 ItixK— T- l^^-h2^« 
fra*fi&St£ , S 3 1 MK^-13 ^<7><Si»$ 

f^PSrJK^' 0 d B , fiffiWJS(± 1 8 0 Kfc $itT V * 
[0015] 

it , TOHI WWDTflrft&Wfl: L T S fc u a IBJjB 



[0010] i^S^-4±ffi^M#tt3ftffi^7 ^^118 
Si, I DT 1 1 3<0fc& (?$tt^WM«fc*ttfft 

Cifiot )(:#IDT114, 115 Sr-Ht-TixiEa 
L, itt^O I DT 1 14, 113, 10 5 
*<^H«3&>i»tjlE»3itrJ:dfc, 16, 117^ 

mWi? A)V?1 2 4ti, |B]«tC, DTI 1 9 CO 

t^(;#lDTl2 0, 1 2 1 Sr-Hr-FtiffigU i^i 
A>^IDT12 0, 119, 1 2 lfci&W&tr.fc'pfc:, 
SltH 1 2 2, 1 23 jWEBSflfc t> Oti) 5 . 
[0011] f2(7)^ttll»7^^ 1 1 2«i, 3 I 
DTN 7° raBag-^Jg^Wtt^Mlft? ^1^124 

t m im&&3m¥mmmm7 ov?i2sk, 3 

IDT 9 4 7<W»lfeimrfmffi&fflSL-7 4 ns* 1 1 
8t;MLT, ^*c7)I DTI 0 30r6]§^SSE§-ti:Tfi 
(Oi 19*91 80° ) I DTI 3 3*11 

2 M^iMt^ t ot* s . 
[ 0 0 1 2 ] m , H2«owtt*ffi&7 4)V9i\i, 
1 1 2tf>**ve*i— ^o**? 129, 130 *mmw 
t , t a -*»#sf 131, 132^1 

10 8, e^fc^Lfcfl^T4HF«f*ffF- 106, 10 

[0013] wg-^ffimmmtt^&w&mmm 

mWlzis^X, ^VWSf-l 0 8i:#¥*S^l 0 6, 

1 0 7 <7)*ti?tL<?>i&=? t<^mcr>mm^m^x'<^\mm 

8 OSRKLTV^i h*^5f<§iXTV^ 0 %tlt><?)m 
[0014] KliWSS.tA-fiffiTSfStJi:, HfflBTW 

Wtii^S^-e^-m*^- h 2 , »K- h 3 fc L^ri: 

(S21) I - I 20 log (S31) I ( 1 ) 

ZS31 I ••■SU2) 

mWai: i dt 1 0 2<D^7^)vwm%h<7)wm. (me 

7C0109) i:, fH«f 1 0 7tS»$*lT^« 
mffif^fc 1 DT 1 0 3coi^9i-jvmM^bcoBm (El 6 
7«110)i», TOfStfDtfyf-T«Si4*»^)0. 5 

[0016] ^tLtc i o , &mmm*FF 1 o 6 , 1 o 

[0 0 17] ^^T", 07 0 J; at;:, H6 7tf>TflS^ 
■WPl 0 Ttr-^tSStttTTifMWF 1 0 6*» 
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&&jizti&mmkizm-&mffimt. mucoid 
c me 7<?> : ¥ffim^m L i 0 6^r-xt«iLT¥ 
mmm^- 1 o i a^as^s *ii> nudist &sg£ l , 

[0 0 18] £fz, 126 8^1^, K«SKL 

d t £jBH LX , TUffiEjWltftf- 

[0 0 1 9] o£ 0. IDT1 1 3i\ PiOn^I D 
T 1 1 4 , 115 t #ffiBf (168^125) Tt4, S 
^ti^3l-I DTI 1 3, 114, 1 1 50i?H 

t"h h h r-xn&mxh h mzn t , idti 

33^ H^#IDT1 34, 13 SfcBO-^* 

« (168^)126) fcfcWCIi, z/7-t>\swmmt 
T-x9Mk%~>X\^„ ZcoX o CPU O'od^ IDT 

[00 2 0] mesco^dlz^ ±IEO±.3 3r, S^fcM 

[0 0 2 1] ZcommiZ. H7 3t=^-i-3=Sr. loo 
[0022] *56Hg«awa, ^Mtrfi^«fgJ«¥8rS 
[0023] 

i>2ocoi DT*^&5ltt*Efflifc7-<^*ilwSr<i: 

<> i o fc , ±faaittiftffi^y * ^o^^oA^f!-^ 

fey 4 n,9<ryy%< t t-gRom»^'fi^#ttS^T 
[0024] ±IEfl!J«fc:J:iHf , 4»2r< hc02-^O I D 



(JgfS^XX, fitter >.X, f5ill#ffi<7)^< 
lo) WS'5y^2r|(s)S-?'#40-C\ 

[002 5] JJBMt^iBliaai-Cli. fulfil 

[0026] ±lB3Stt^Ki&£Sfcfclv-t{i, talEfi^ 
fttW, IWE9PttaiiifiR7^^w5v^fc:|»0-&'3 id 
T^d^&<i:i>— ^CfcftS, _kU I D TsWS^fc: 

[0027] ±IB5¥ttifeffii!£$iaT"f4, MIBS^tttt 

BrrlB3¥tt^Hfe7^;P^O5VH:P0-^a IDTO 
WJrt£< ti>— :frC£tt&, ±fBi 

[0028] ±!B3¥ttSlffifeliafcfcvvCti, WIBS^. 
WW, !RE»ttSi1if«7^^<OSv%fc:M0-S"3 id 

T0)o*>&K£<bi>—-%liZt3t?&* ±IBI DT^S^t 

[0029] ±IB5¥tt^Hfe^Stfev^T{i, MIEfi^ 
fflW, MIE5¥tt^fflfe7 ^/P^OSVHcFiD-^a id 
TO 3 *>^-^ < 1 1>— JSrtcti ft h JJE I D T #21 
0 d ffiFJf <^fiW«ffif&t*f t TSS^^lT V i> X ^ . 

[0030] ±fB3¥tt*ffi}Sgga-m, MIEW'ffi^Bfe 

7-j^o5ntio^a i DTcom^zmKt&offiffi 

h o , ±iEr-xmffi^s.y ; >^-^;PBS^o^^< t 
t — -%izM LxmiSM&ttmm ztix^xbzw 

[003 1 ] ±iB5¥tt^Mfe^fitt3V^T{±, iwfEfi^ 
ftJtSniWB&li, MIBWtt^fflfe7 ^^<o^f 

[0032] iMm&mmwtmsxii. mtm&ttif 

14, frlEPttlftfflfey 4/^tfDTOtHtWffcSaK3;fi 
T^S I DT^«W^tlifi§fLTUTi> iV*. 
[0033] ±IE5¥tt«fe^atfeV^T(4, fflrlEPitt 
^Mfe7^;l^^{±, ^<i:i loco I DTM«I D 
TtWLTfifflSISLTWL, BUfE*^#(ti4, JJBffi 
ffiRKEtfe I D T tOMWfel/Ztt LXt&£ ttX ^^XhX 
\>\ 

[0034] ussmmms^xvii. m&m&nm* 

[003 5] JJBMtfSBSKRSIfctJV^Ji. b«IEPb15I 

iftrt- s ^ 1 , ^5 -ms^iatt ^ tix v ^ ; 
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[0036] ±Mdsmmmwsmnt. mz^^-mm 
mmm±^mm-t^r~xmmmmm^tix^x t ± 
[0037] jjfflHMSiiaaitctJv^tt. memz- 

[0038] ±fB3¥tt*M^B-CJi. tirlBxXtMfi^ 
[0039] ±IB#tt^H^StfcV^T{i. flfrlE35X 

sfi»#tt $ Ktzmm t m o -s- a meg ^xufi* 

j££ ft h ? S -M^ltf t 6 tiX ^X i> <fc v 

[0040] i.tmvtmmtemwxii, mK&xms* 
Jt«i&T**K flirtrwiDTtciiiJBExsa 

[004 1] JJjSH^H»SS»ci^TU:, huIB^S 

[0042] ±nTmmmmmmxii, mem&m-t 

[0043] ±!B5¥ttlSH^Btfc^T{i. MfB5¥tt 
^W^^M/l^ti^SKfci 3-9»lDT^tt, 5^ 
I DT(?)^< i> — 3rtctt, -tft-Pfu ± 
IBOM^^fElS^S^ttft^'ftSixT m& fc Sfc , ± 

[0044] ±fE3¥ttiftHi£ISMT1i. tufB^ttUfflife 

ft $ v ^ t ft t . ±f Bfi^tt nfcJKrot^ 
[0045] ±IB^ttlSH^B£i>^T{±. MIE3¥14 
3OC0 I DT^tL, I DT<D'J?%<b 

DTc0^*<f:t— ^Ttfc^T, ±fEI DT^'SVHCFI 

0 3 »f«*^M(:S LT 1 § fi»fttt $ tiX 
^Sfcftfc, JJBia§l*S»ft(t$#TJtlD5rt«. ±IB 

[0046] ±iB5¥tt5Sffl^^BT«, mmw&mmm 

1 DT^tL, 31^fcBtD£"3 I DTcoM< i; t— * 



tcfc i ->T . _hfE IDT 0 & o *m<MB&m 

Wn&u ty^tetB^MWI, d u t yWMt 

mm^tixa *) . sfcis^fcRO-^a idt 

04>5r< h «>— ^rtfcivr, ±IE I DTMutiD^ 
fc#(c, ±IBiaBI*S*WtS*i.fcfliJ5rti4. _bfSf^^l 

&tt&v*xrt— Mm ztitz r ^-nmmmt>tixx^ 
[0047] iMmftmmmmiz&uxit. mm& 
my ^ tu^comHzm'o^d iDT^<tt-*c 

m *X , ±IB I D T^'SV HcP ^5 SfBf <^fWHS«r 
IDTO^<tt^tfcUT, JJEID 

^x^-tnm-t&Mfa/ ^ (z«SR § tit: ? s -m 

[0048] ±Mm&mmmmxi±. mmmmwz 

£^}*f& £ 5 iztmhiiX^X i> 
[0049] ±IB5*tt^H}S^StfeV^T(4. MIE^tt 

[00 50] ±IB5¥tt*ffiiS^Bfc*3V^T{4. MIB I d 
[0 0 5 1 ] ±fB3¥tt*ffijS^«-C(i. MIE^Mt^S 

nmizzti^timmztix^xi, 
[0052] ±Mmftmm%&mi l z$3\ixi&. ma i d 

Tto^< ti>io(i, »tt»B5tfe«ocaW5ri*rt=24HW 
[00 53] ±fE3¥tt*ffiiS^B-C(i:, MIE^Mt^S 

[0054] ±ia5¥tt^Mife^Btt3v^T{4. meam 

[0 0 5 5] ±IE5¥tt^ffliS^B-C{4. MIEW'ffi^Bfe 

7-f7^s&*. 2^. A*m#tcst^-&m*^#offifflt 

SH=5r ^itS =t 3 fcKtt hti. ±IB#IB3¥tt^ 

His 7 ^ ^ u . t«i imxii - ^mm^-iats 7 4 a- 
marts x 0 t,zmt t>tix ^xi>x\\ 
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[0056] jjawKEBsasaitiiv^tt, T^mm 

[00 57] ±K5¥ttflB^a-m, Mfd3¥ttlSffiig 
[00 58] ±IB?¥tt«H^Ht-^^T(i. MIEiiSS 

^»rF»ftsiifift7 * iV9\%, mm<n IDTH 
[0059] ±.imvtmmmmwxu, mam&#m 

[0060] ±Mmwmm.Mwtzt3^xi±, mmm 

[oo6i] ±Mmmmmmwx'iz, imG#&m 

*>. k i>¥W<m%i=FizmMztix^z>. i dt 

[0062] ±.nmvtmmmmwiz$5\^~a±, tm&& 
mrmmtmrnm. y <)V?\$, 3 oxii 3 oELba 1 d 

5lwSr< k «>tf>*affc:fiaWS, iDTOtS 
[0063] ±fE§£ttlM£2£g-e{2, ftrfE^ttlftHift 
W^3c < k 1 1 oSSR $ frC V %T & «fc ^ . 

[0064] jjsHtsiBaaaitctJv^Ttt. miE^e 
mmmy 4 /wi*, 2ojsLh^wtt^iiitt7 4 /wars 

[00 6 5] #f|BJ!offico3S'|£M&il«{i. lulE^IS 

fiKttfirfafci&oTriiyt&fu iSA^rffl 1 DT&txa^ffl 
1 dtco^< k £>— 36rf>ft«aB&«fW'«W&fc»Sr 

[0066] ±IB5¥tt«ffl^^ari±, MEA^ffl 1 D 

T&rsmjjm 1 d to-jii ^gffflT-& 0 , wsijw 
[0067] jjB«ifitJ:*tif . xiim 1 DTat^aj* 

ffl I DT<7)M< k fc— *^>#WBBtc, S*#ft«ffi 
fl-^-raco^ttt (llA7yx, teffl^yx. 

[0068] JJEWttKia»«Ctt, ffrfEM^tf ftl 



ttw&ma. mconmmk r >m<m^tix\^zt^ 

[0069] JJBMt^lBSiaai-Cli. tirfEA^ffl I D 
T&tf tfJifcffl I DT»'it< k ^T^mBBfc:, so 
cr>l DTfcSV^tSffi-t«ffil^)*J^'mBSt#tr2* 

jjll, 3iM tfe r-xtww$ fix v ; t #«a 

[0070] JJBfll mz iM, -3r<o#mmfc:, S 
tz T—xWEfc*ffifcth i k (c =t o T , #J iHPHf ffl 

o#ai*ft-f-^j; 3 fcffifais* iso° iss-rs 

[0071] iMw&mmmmz&x^xii. mm.*- 
ttimmmii, mmxtim 1 DT&xfftJim 1 dw> 

& £ o t,zm.%.ztix\iz> z tfim£Lx\ 
[0072] ±.m?mmmwmwxn, mmx^m 1 d 
Txittniim 1 DTn^mmxh k> , ^mm^2^ 1 

DT?, MIE*sm^fPOA&§^\ (JiJ'lH]— fc^SrS i 3 

[0073] JJBflllRtiWf , fi»#H*flBSt, *S 
S HAW , i0*f4 L<\S.W-mmcr>2-ocr> 
I DTT, 1f)IE*m^f|5t0A^SSr. (JS'IrI — k^S J; 
0 tegkm^hZ t lz£ 0 „ #1 DT. ^tm^ffll DT 
f<7)5¥ttx — j&» ^fl^x^^Jf — ^aWM<r>) 

[0074] ±lE#tt«SSgMt#VvCl£. MIEfi^ 
[007 5] JJBHWEt i*Uf . «<»£Snfcfi»ft 

xmmwtmz i o fcigawrA-trs sot, ±ie*s« 

[0076] ±fE3¥14*tffli£l£B-m. MIES^#ft« 

[0077] ±fE«J^titL(J\ 

[0078] *^BHOfflfI^Bii. fufE^ilS^fi?^ 

yyx&zffittzM&mmmmzmwzcvx'. ±§sm 
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[00 7 9] 

[ mwcommconmi *wmmmmzmiz^xm 

1 TMM 6 5 vtRBH-ffUf , VXfcDW. *) Xfo 

[0080] ( nmcom-wm > *as*^>n*^-ji5 
*) . Atimn i dti t, wma (W'\tmmm^mm. 

2, 3fc, S<afc^<3<7)^fc^«lE*S*lJt# 
RSf»4fc£* EE«HK8±£3rl/CH.&. ±IE 
cOA* fc £iJ7J fc liffiSWiiii»I«tft * . 
[0081]oil tfJ7JfflC9#I DT 2 , 3J±, -en 
4>«IBt7Jjffl^) I D T l £|*tr J: 5 fcEttctfiX ^ 

#RIt£s4{i, f^«:iDT2, I 
DT1MIDT3 £J£t?i; 3 tiBH§n-CtJ 0 , SIR 
LT<&3¥tt*H^£g£lt-r&J:d£&-5T^S. ±IE 
J±«»K8(i:, Wi.«f 4 0 ± 5 ° Y c u t XQIL i T 
a0 3 4>^4t«Tft4. 

[0082] I DTI, 2. 3 ti. #*e<7DaS«95 Ota 
[00 83] icOia&I DTI, 2, 3t(i. 

**ifftj&*-* i t izx 'oim^m.mt^. mm^mnm. 
&mnt%:i'c\i*&. *mmco&—Bm~ei±. idt 

1 <59tKflBg<?D43R(i 3 9 *tf£5E£iX, IDT2, 3« 
[0084] ±IBW#m»^SXyS-^>, #M 

±tfMsnfc. MiJfr/t-s-^A (Ann 

[0085] * LT , =*£Bfc<9*-JBirCI±, ^TUffi 
ff^£A7jLT, TtiM^fcifcfrJ-Sfcibfc. ATJffl 
DTlfcfcV^Tii, ^SrfflOATJS^ 5£S&BS3 

fill 2*»lfc&Ufc«£ 3 tc5VH=A0fflAfimi^TiS(t 
kftT^S,, 

[0086] £ fz , ±|g I D T 1 Tii, ^figfflS^fi 

& o ±iaft*h«S*Bt2, I D T 2 , 3 cD#ftyf-1»^ 
[00 87]-*-, I DT2t;i3^T«i, #T-X«ffi 



^2 1 fc, TWM^aj^si^efcfisRstut^^/um 

ffijg 2 2 fc sWnSBLfc i 3 (£EV*(ca 0 ^fiftlCt 
RW-fcfrCWS. #T-X«»i2 1 fco&j&fft 

AXA— 2 3{4, ATJfflCO I DT l«#ymtli 

3£ffig£tiTV^ 0 IDT2T"ti, 3¥te^Mift 

Ofcftfri*jT'<0MSSBO#m»g fc * S SHftttmSffi** 

[0088] I D T 3 T14, #7-Xlifg 3 1 fc, ¥ 

mmLfz^Hzx*) «/WSRJimc r taw- 4>*vo > * . # 

T-X«ffi^3 1 Co^|,A"XA'-3 3l^ ATJfflO 

i dt i <7y^riy7^)vmmn 1 1 fcoSr^&AxA- 1 

[0 089] ttz. IDT1^7-XtitBl2«A' 
X A— 1 4 ti, I D T 2 <7)&i/7'1-)lWmm 2 2W 
^-24L I D T 3 V-Tivmm^ 3 2W * 
- 3 4 fc & -e-jft.-fftfSJfcK fc&£±3 KK£ $tlT^ 

[0090] § ^tc, ^uss^sg-TF^rm, ajjfflo 

#IDT2, 3{4, «jt±^U-C5VH:M«KtTIS(t 
feiXTl->l». Oi 0, IDT2Cfe^Tlt I DTI t 

», astiftss*LT^«— id 

T 3 "C'(4 , I D T 1 fcifiv ^73*^ , isyi-Jl<nM%£ *) 

[0091] ztiizx *) , ^mm^-mm^zn^x 

i4, # I D T 2 , 3 PBlT-WjItl^ 0 , {afflU^ 18 0 

5 ; fc t;^^ . 
[0092] e lt, *mi&cr>m—Bmx°i$ , I D T 1 

fc, lDT3bi>m y )^dmBfl>Zt5^X, IDT3«i 

ftwastofim i & $ v ^ . ia§ i & a»fttt 

SfufcWH&OffiBfcli, ®*§ix^^'S-«®3 1 a 
^'ffM^ilT^S. iiTtiO, IDTlfc, IDT3 
fcc7)P^coi£fllfc^rS I DT3T14, 7-xl«*>', r 
5-mffi3 1 aW7-Xfif§3 lbfcV> 5^31=2 

^T-MO; i o iz 5r o T ^ h . 
[ 0 0 9 3 ] $ i^tC, *^Sfec7)IS-^r{4, mTJffl^ 

1 T>T2l l za\-fZ,z/7'-f>Vm& i s'£2 2Wd^A7Jffl^I 
DTltjSlMffl (fMSta) COT— X«ffifi2 1C0?^ 

fc =5r S Ss71rjVWBRk 2 2 OfiSt3cX«^#ft«»g 

2 2 aSfft^Ufc. ±fESrXfi»#Jm»2 2 at 
i4, 3tXa^WtSffi^2 2 aC0*$#', flfiCDv-^^ 
mffif^ 2 2«fi§ tcM LT , Mi (±W^H; , -p4 0 as 
XfS^liSti Ufc3EXS*ftk =t 5 tfgS $ tiT v i 

[0094] e^±, a<»jes*utfi»#t'tmBB2 
2 a ic i o ± l fcsia * a «> s «t a t , mm § ^t ^ h 
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c7)^'s-mffi (n-^'9>-xfflm»g) 2 1 a«j 

*TC^*. WE2 1 a(i. m^Zfm^o^-T- 

I DTI t I DT4 0 fc«i»)-&^®3r(:ii7-xSli 
Hl^OtMl, IDTUIDT41 tcoFStz 

I DTI i: I DT4 0 fcOHtJi.. fl^fcPtt^H 

IDT1MDT41 *Mf-t ( 

^i^s* 0 , $ 4. fctiffl t se^fc 1 8 0 n 
[0096] *3m<z>n-?Bjirctt, n-Jt«^ij 

t^L/ly/t/HSJ: 7-Xtft^t/lt^/t I DT 
1 s I D T 4 1 3&*SV ^BS 0 3 fflF^^m»§Sr , EI 3 

o^l IDTltIDT3i:^«jfi§OIDT 
3fcti, 2*«T-x«ffi^M^J;d(:LJ , -c» 
iO. I DT 1 t I DT3 IDTUIDT4 

[00 9 7] *"5-«ffi3 1 a^mm-^Zt 

X\ PttiEMft^v^^afctSHiSil* i i: fci 4flBle 

sfc&irott 6 *i & . £ . ^"5 -mffi 3 i a tam-itr 

[00 98] L*»U EJ3<0fi§)irm. ISEISS^fttt 
£173 iiltCi 0 . *^gP9^' I DTUIDT40 
<b &&Jzm i 0. IDTU IDT3t 

7IHtfWJKa*»6*iS:V*. *£"C, BJ4t;^ 
iai^ I DTI t I DT2t 1fi$LJ£M<r>isyi-JVm& 

Ci')IDTli:IDT2t ^^^gpXj . , 
I DT 1 2: I DT3 bCDfflcr>m¥r^X 2 t,z&lf&&%m 



[0 09 9] 3&Cy$-«&2 1 a&mfcthZ-t 

[0100] ^coj; a SrffctfiSftfcrS— «B2 1 a % 
3 1 a(i. SV^fc»9-&^*T— ^»BHi2 1.31b 
i: <Z>IHT**#* 9 * * ft-P^fiS LXtS <0 » 
=t 5 fcJJE4Mm«i?a 9 <DffM#M ( ) 
$ SrMffllT'g £ J: 3 fcfco T^£ . 

[oioi] aimwLfzx 5ttio!Mfrttm&* i/? 
[0102] m^mm^mmcom— j&iwctjv* 

T^A^lfflOI DTI tft^fflOI DT2. 3ifiS\^liZ 

mv^ommnwmm. j tcDW&m*t>2*acD 

H (H7 20C04±it- F ) ti % H7 2(b) T" 

Atv^T\ I34t^-rj;3fc. #IDT1 S 2Mi^ 
fc»0-6"5fl!Bf*»<5>» I DT2(=ti(t59ltt^1Bi!fe«Ofe 

Mttr^ ?a«i/2 otsisi*i i T-Tfi a COifi. ssaw 
[oio3]4fc, 3£xss»fttt«. mmcom-mm 

^^/^WBS2 2t*+*aif4Tffl< t/S3S3i 
*^#it«»g2 2 a £f£5£t-.g. i fc fc i DUSfi^iXT 

ar i v ^ ^ij t ti\ i d t i fii(7) y^^m^fe 2 2c» 

2 2t:^l/4 «0SXHS^#ft^HJ4LT 
[ 0 1 0 4 ] EI 5 *Hit<7)||— XMcOffif&X'COmWi 

mizn-r&^ffim^m^e , 7rMcomm^mm, meiz 

mB s ffi&&7Frt. ttzimbLX, EJ2(c^L^iS- 

mm^m^m7iz, {m^mmzmsiz^-t. egs 

MiSfiffl 7 ^ /L-^cioaiia^iicO^MiciEHii: 8 8 0 M H 
z — 9 1 5MHzff)§. 

[0105] i<0«HT<0fflaaRfcl*«-&Y«S#SB? 
6. 7P B 10SfST«fS{i. ffi-ttKWTIi- 1 . 6 dB 
— + 1 . 5dB (iH3. 1 dB, flBS^/hS ItfUf » 

»i¥SfS(i^v^) T*-g.ot«L, T&mvm-im 

X'it-0. 7dB~+l. 2dB (fill. 9dB) 
P^fiLffl¥«f^ii:m-J:b«(?lJT-{i 1 7 2^~ 1 8 9JK 

x'fo&cDizftL. *mm<vm-mmx'te 1 7 sis— 1 s 
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4m amem) t.mi lmm^tcc^^, 
[0106] a±wtmLfc£ o iz^mmnm-mmx 
ti, i ^^m^m^-mw^mm^y << jv? zm^x 

mn-imzm-ztx. mM(nm^mmm.msx o t^p 
[0107] ^mmcom-wmx'ii, 3^0 1 dtst* 

S^6, 7^^^^tta®^7^^^^ffl^^^'ffia 

[0 1 08] #IJ;tf£EJ9J£, 50flDIDT*^r*-4«EIS 

4 0 1, 4 0 2. WffiffSl 1 4 03) , ZCO£ o fc 
3o£Lbz> I DT£^*»BS£#«7»ffiglIlftS:7 

[0109] £fz^mm?m~mmxn, ^-m-r^m 

si 1 0 ( ?rmmv®=t sou 3 mmm&? 5 0 2 1 ■& 
*r, ^ffiiiwf 5 0 3 fc ^sfft^-s^ 5 04h^t 
=3roT^§) ^ii 1 (^ffifi-^-s^6 0 1 t^mmn 

Sf6 02tAW, TflffiWFe 0 3 bW-WimtfFF 

mmbtiz. 

[0 1 10] ifc, *SSjfc<9*-?B»Tfci:, lo« 

^mwmm%^i-&w&mmmmizte\ l -ix . smi# 
[ 0 1 1 1 ] mtifmi 2(7) i a 1 -)<«^*i 

< L##Mfc**LWF«flfilFF 7 0 1. 7 0 2*s 

j&tosft ( 7 0 3*oppaffi-9WF ) , 

*ifc«SWfttjS**§*^fl!iat, 2£>fcEU 3<7)<fca 

-yv^msssstvizMm (sou so 

SB?, 8 0 3*SFF«fIWF-> , SfefcHl4<0J:a 
flWa^fL^tTOHiWF 9 0 1, 9 0 2 £ SMft 



[0112] *tf>ih El 1 5 fc^-t J: 3 fc, ^¥«fft# 

jfffi 0 0 3^sto 1 DTtcfcv^T -en-rnsi^rrsj^ 

«**sc»s#tfc, pe^Hasia^^tLS (100 
1,100 2tpmm*mF?) . 

[0113]?^ #^o«^*3S^Ste^Wi£ 

[0114] Mx. «'EJ 1 6 o «t o t, S^4tiM3¥ 

imZftJl 8 0 SUM: kit* TSrm-^WPl 1 0 
1,11 0 2l:o^'S I DT^HMSL 5pFflfS# 
1 1 0 3l:o^§ I DTZmmWtLX* T»- 

Ell 7(50=1: ^ til 6 OfifsSct 1 oraB^^jg^ISW 
tt«ffi}&7 -f )V9 1 2 0 1 HAX^r- mm LtzM®.. 
Hl8<7)J:dfc, H6 8^)flWtfcfi»ftft**t 

[0115];<0J:5fc, 3 6fc«6lt^S^!»tt« 
HI 9 CD J; at, fixy— YWM> t T v ^ ^ix^tL 2 o 

>-^;k5-f y 1301, 1302 ^mm-hmmM^ 
<nfii&tF5.\v&h i 8 0JK#i%-£ i a fc. #i dti 3 

0 3, 1 3 04£2V*fcRlte£-£, 

5^^1 305, 1306 ^fEJ*-t-S«Mft-ttOfiffijf)i 
SWc*n 8 0^=5:5 iat, #1 DTI 3 0 7, 1 

[0 116] §A>tE!2 0<7)j;at, Ell 2c03¥tt*H 

^at=$ biz i o«^is^4±M?»ffi^H&7 ^ ^ 

* 1 4 0 1 KSSKLfcliJftTts *^ B ^Ji) 

v 4M£3Sf!g$3Etfft ^^14. iofc§E!2lc7) £ j;a 
Ell 9<0flftRi:H«t#^i-/^>f ^ 1 5 0 1 , 

1 5 0 2 *fEiS^-&«Mft-^^iffl^SVHC^ 1 8 0JS 
g&Sio^I DTI 5 0 3, 1 5 04*5^tRK 

[oii7]4fc, 2^pjji(Dwm&*m?mm&$2m 
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< UfcV*»£tt I DT^ft^^a I DT[3|±^^ 

'UBDERL iDTfc R«flkO^(yBBEK*»Sr fe^4 <5r 

ir, »t*isffi^7 a )V9xwm*w& ^x i>^\ 

[0 1 18] tfz. *mM<7)M-BMTte. \ivfti0M 

$&^M^mm'\tmmm7 a >v? ^x t> , # i d t 

SBtfirSL, 3 6fc¥»I*»?fc:*«3;h.4 I D Tco 
[0119] «8S£;£»»H:^HSe:7 A 

«wp esses ax v > s wm^Mktm L<%&co 
x\ x n^mimm-m^w-mm^m^tir^ m'\tm 

[0120] S^I23 liZfrrr* o fc, §¥ttfSffi^ft® 
f 160 1, 1 6 0 2 tSMSttLfctMc*. HtkL^t 

«W#*tmL;fc«J8fc$3Vvc«,, #fPJ!o$>J|IJi#fe 

[0121] mmcomr.mm) ^mm^m^mm^ 

\t*X , 02 4 J^MEI 2 8 CS^V §t#t#tff JsTR^Wl 
0 T* 4 . &*s s *^5»WflSZJB«t*i ^T(±. Hit 

[0122] *nijfiom~^®fc^i.^it*Bi^«-c 
mmcom-wmxco ^ms\^ M&ttftRt&EXJigrce&z 
o , jjamto»-jKiiitaB«<?5 iDT2m 

I DT2 5 **tiyt 6*1X^4. 
[0 12 3] I DT2 5T1i, frjjzBO I DT2»f3- 

«®2 i aizittx, $®im*mm&2 2 a ^m\ 
co c&ct)) r-xmmm2 1 *3Esca»fttt«w&2 2 

at|S]#tM< Lfc3£Xfi»ftW«S2 1 b#l&ttfe 

^ * r s -mm < nrv < 5 >- xffl^eai ) 2 5 a i*t(t 

[0124] JJBr5-«S2 5 a{±, ^X«^#tt« 

c?)^^^m»i 22t comz * *ti$>b imw-nizm 

3EXS»ftft«flBB2 1 b tft^cor-x«S^2 1 
com* . *tit>k IHZTfrfcKtf * i. o \,zfflxWt->X 

m$L%tihmMnx~fo&> 

[0 12 5] icoid&l DT2 5 £lTf-4SW4^H$> 



ffiJK £ -f-ft-FftWe L . ^ti t> ffMSk £ M 2 5 StfB 

fc, E G s MMfIffl7 -f ;l^^coiU5Wl«^IEffltfclt4 
JSfeSt-Y«ffi-^*?^<7)SgKY«i«{±- 0 . 7dB- 
+ 1. 2dB (ffifUl. 9dB) tUMOU— 

182K ( ffifH 5 ) k , 9 fcS £>fc 

lJKeSt#§tLTV^4 0 

[0126] § St««0»--JBttfc*Jtt4flIil3Rfc 
^4Mii : tiirt(7)feill#tt^l2l2 7^L. HM^SI 
-^®tfc(t4iS^tM^-4aia^«4WOfeM#tt^ 
H2 8 fciS L£ . ±iEPr#£Jt]R-r 4 1 , |Q6«»-Jg 
JBTliiffiiWKrtfci'J yT;i^A (H2 7#H§) *^*L 
T^4^\ SI*fiom^®tfcV^-C«. JJeUv7°;l'A 
tfftefeLTtiS,-? (H2 8#ES) , SOtOSI-JKBJ: 0 

V^4o 

[0127] a±.mw L^=t 5 fc, ^exra^fttt* § 

§ , 3¥ttlSffl^K^f# fen 4 . 
[ 0 1 2 8 ] *0)±, *HSfe«0||-^T'{±. WK^Jfi 

[0129] (sioi=)gi) *mmmmcom=B 

JBtcoi^TBl2 9J!>^I1|3 2(;l-)*^t»M, lil 
T^OjI 0 4 . H2 9 1 , #f£ B Jc9Hj5fcOH— 
«««jac*^". =5r*3. ^Qt^iSHJBmT'tt, PCS 
Sflffl^ A>V?ZMI,zt->Xim$:ftd« 

[0130] *^w«HjB«^)Wtt«;isa36irr(±, 

B.WMU2 0 0±t. 3 1 DT««6Br^Srm<0»tt 

SHis^ ^i^2ou, m'&m.mm? ^i^2oic 

It?[J®iE§ 3h^4fWttSiBasySr? 2 0 2. 203t*i 

A(Ai)lKa) tcfcoTJBJifrstfrO**. JJEffi 
tlS2 0 0^fWfcUil 40+5° YcutXfi 
!LiTa0 3 ^WfefL4 „ ;»J:5 ^Wtt^HIS^ 
4)1-? 2 0 Hi. nr^colMl 0^tJti>C0i:(I{J|i|- 
OtOT-ft4. 

[0131] 5¥tt^fflift7^;P^20 lt4JV^T(±, + 
'fcfcSrO. YMI-^ffiYfiiJi:^4 I DT2 0 5SSfe&> 

IDT204, 2 0 6^'-!-fL-e"iX^B)c$tLTV^ 0 
t, #IDT204, 206 COMftM ( ^tt^HM^fe 
lttr|6FfcJ&-?T) ±IE#IDT2 0 4~2 0 6^fe 

cow^mmm^KStt 4 207. 2 0 s #*tL 



(13) J02-374 147 (P2002-374 147A) 



[0132] 3 & c mammm? -m, 

H2 9*^HJ^^J;9t. IDT204HDT20 

5 fc 3&«sv ausftj s&*ti t> <7)t&&. tvt 

IDT205J; I DT2 0 6 b&MMtZfSW&oWIOtS 

t0t°>y^£, BU3*t|5l«t, JJE* I D TOfffiOgP^ J 
l 5*>*S< ! 5:*«i:'3i=K£l/Ov6 (029W2 1 3 
2 1 4c0ffiFJt) . 

[0133] ±ia^tt3SH&3§H£fc^T{4, #S^2 
10, 211 ^Mt^S^, ST 2 0 9 *CPF«fi^ 
SffPC**. 4-?T, IDT204, IDT206(1 

a.tiJ:V i T—xmWtm2 0 4b. t^-^/VSEfiSf^ 0 6 
a*$*tfT-;*««&2 0 6b£ffl|*.TV*4. — I 

fg20 5a, 2 0 5b*«iTV^«ifcfc«r*. 4-3 

[0134] ^ttStffliSSfB^ 02, 20311 ^ 
^/l-^-f y2 12^LT, =FP*HI-9#P 2 0 9 fc 
I-IDT204, 206 <7)mz\g&lWtitZtlX\-*& , W 
i &$mm$1&?-2 0 214, I DT2 0 2 ah, ^tL2rK 

tfi d tc3Wta;HiH[i^lttrKatJ&or#R»»2 0 2 
b , 2 0 2 c t ttfLX^h . #ttIIt*W2 0 3 
(4, I DT 2 0 3 a fc , -eflSSltf 4 3 tSMKSHitW 
^ft*T|fi!Ifci&-3T#RiHS2 03b, 203ct^ft 
T^4. 

[0135] *ilJfi03IH^O#f&{4, I DT 2 0 5 

1 1 d t 2 o 6 t^^ci^^t, &&mmmcr>fc 

Mjj}ftlZXftffiLX^hffiffilZt}l l f&, IDT206W 

[oi36] ^mmcom^mmxit. ±mrm\^m^n 

fthLT, I DT2 0 6CDy/t;HS^2 0 6 atfe 
tt&, IDT2 0 5a»0-&5HD!f (ftfcjfil^) 0« 

[0137]^-?, *gSHW>flSHJB«mi, #m&£0 
t'yfJiffiLt, DT, 0 , 

# I D T 2 0 5 , 206 W[g<7)[gpg£«t}f^4 
T— Xttffif^2 0 6 bl,ZVMi%2 1 9^', ®Ef <y^H!l<7) 

T~^mmm20 6btmt^xm. rik^ Rdu 

ty, tJiVRtWitrRtt^-CV^. £*l£J: 
D, IDT2 0 6T14, IDT2 0 5tcB*)-6"51K]5ffc: 
T, T-xm»g2 0 6b*ifflI4, ^IJxtf 2*, 

[0138] &&$met7 ^^201 ^pwfsm- 
«4, ate -y ■^maa&eoe f-csn* a 1 2 ( h 

2 9C02 13,21 4<Dffiffi) , ^OfBl^mS^f >y 

^-xm& hmm* a 1 1 t-rs t , 



: 6 0 . 6 A 1 1 

I DT*Sc (204, 205, 2 0 6<7)JUI) : 2 9 

(4 ) / (4 ) 44 (4)/(4) 2 9* (#>y3F*lJ4 
b° >y f - & * § < L feffi&^i ) 

I DTtIA Ij : 2. 06jLim, AI 2 : 1. 88/xm 
SltMlAR: 2. 0 7^m 
RIt^5*m : 1 00* 

I D T — I D TfaPf : 0 . 50AI 2 

ifcftA I ! fcifcftA 1 2 fc^WEftt-CRi^fBrar^) 
PalPS (02 9^2 1 5, 

216, 217, 218) : 0. 2 5A Ij + 0. 25 
A I, 

IDT-MStSISJPB: 0. 4 7AR 
duty : 0. 60 ( IDT, &Mtm$) 

mmmm ■. o. o s o a i : 

wmm&#m*2 o 2cof¥*ai^ian-^, jarfc*-*-. 

: 4 0 . 6 A 
I DT*S[ : 24 1* 

ig4%A ( I DT, Rflt^sS) : 1 . 9 7jum 
mm^-WL: 3 0* 

I DT-SlfSHIB: 0. 50 A 

duty : 0. 60(1 DT, £tlt&&) 
mffiMff: 0. 0 84 A 

5¥tt^Ki££lSrP2 0 3cDp«iMt£, JTRSS"*-. 

3cXflMW : 4 9 . 1 A 
I DT« : 4 0 1* 

ilA ( I DT, Rtftl*) : 2. 0 4//m 
RM**»: 3 0* 

I DT-Mlt^PalPi : 0. 50 A 

duty: 0. 60 (IDT, 
«ffiffiJ¥: 0. 080 A 

±3B» r ra1PSj tf4, 2*cOl»!l<04> 

>i> (ti^ftTwtf'D) p^antfoihrj)^. 

[0139]ftfc % *^J6«SS=»7>g-#tt£ii!lS£ 
L, *ft£«*6££B3OfcJ:tf03 lfcijr*-. *HSfi 

^wfiBTftfftwaSISft* 7 7 * H 3 0 , 

[0140] JtKfc LT, S32tSt, 2OC0 I DT 
o T ^ 6 lD5f t *J V BB9 1 * ft»ft Wife $ ti 
TV^VU DT206c^, I D T 2 0 6 fcftjiT*^ 

3 oayi3 i t#*>-ex^rr. 

[0141] H 3 2^-lb«^iJO«fig(4, 
m«t^LT, BBI&a»#fttitLTt^V^I DT2 
06c| I DT2 0 6teft£T^*jaW4£<Ht* 

^KHi4 1930MHz— 19 9 0 MH z T*S>4 „ 
[0142] ^^iEHT-Wft±OlifsTgrS{4, Hrjrt 
KMT14, -1. 6dB-+0. 7dB («H2. 3d 



(t4) J02-374 147 (P2002-374147A) 



B ) -C*4<9fc*tU HJt<»DflE3B«Tli- 1 . 5 d B 
~~+0. 7dB («H2. 2dB) $<J0. ldBl 

MTIi, 16 21-18 21 (il^2 0E) T2fc*05fc: 
ML. Safc^)iS=JB)ircii 1 6 2«-18lS(iil 
9 J*) fc, ^Jl«fuffl¥«fJS^«LT^|, 3 

[0143] i*uiHHi&*»ftfttiirt-i tx\ i d 

T2 0 5 i; I DT2 0 6 bitm^^M*) SofSffiTey^ 
204UDT2 0 5 t#SWd^9^?tiE>TO&±£: 
[0144] VLhmWLtl i. 0 fc, ^ItlWflSHJgJBT' 

[0145] (mmcommmm) ^zmnrnmcommm 
mmxu, e g s M^mm? 4 ^zmizt ^xmm* 

[0146] §g^lfflffiJMU^&3¥tti£W^«{i. 

h 1 8 (c^ tfe , A^ft^-tM^-^ m*m*otaEfB** 

1 8 OEffiS^r-S. 2oco#$ilS-^4±^S5¥ttlSH^7 
^1/^1918, 1920 £ Tifl^Sf 1 9 0 6. 1 

9 o 7««fiMsam. jpHtm-^flH 1 1 9 0 samsm 
nmLx s m-^ s ms&mn^mi^ 20 
^wm^m^m.^'&mm^.y ^^1918, 192 

0 ^ft^;W~ 1 o^oc7)ir^^^4±S^»ffiaffi 
»7^t/^19 18, 1 9 1 8**X*-— HSSttLfcfll 

oc, israism»fttt£»u ^'s-sffii 9 0 1 1>£ 

[0147] mmcomm&MTit. ffiW8±c4o 
waas-^^B^swtt^iBSE^ ^^1918. 192 

^SSPtt^BSft? ^^19 18, 1 9 2 0(4. Atsm 

I D Tim 0 3 IBt . t -y f^WBtf^W 
*k £*Wfcli06 8t^L^-^*MO«^fc|3|t 
[0148] «SBf-6^M»ttSlifift7 ^/Wl9i 

8£7)pffl^ft(±. «e •yf-msBoe >y i-xmt 
ssta 1 2 . z&m&n&m&t' v^-x-mt x 



XXg : 2 5 . 2 A I i 

I DT« (1902. 1901. 1903 COM) ■ 2 
3 (4) / (4 ) 26 (4)/23 ( 4 ) * (# -y 3ft 

1 DTMA Ii : 4. 2 0 4^m. A I, : 3. 85 
4um 

Rlt^iS^AR : 4. 2 7 9//m 
R««8*«: 9 0* 
I DT- I DTfflM : 

ifc^A I ! ^&*A I 2 COmWI^Ritt^ffim : 0 . 

2 5 A I j +0. 2 5 A 1 2 

ifc&A 1 2 0>WBBfc:»i*UfcttJ9r : 0 . 5 0 A 1 2 

I DT-Mft§gp B 1PS : 0 . 4 7 0 A R 

I DT d u ty : 0. 720 
S»»du t y : 0. 5 5 
1ffiJU¥: 0. 08 A I 1 

[0149] gft^QJBffiOttflfeM:, 
Wffi^H*? -f 1 9 1 8tc» LTr«8S£*»FS« 
tt*lHi£7 -r/H' l 9 2 ooATJft^-t^Sffi^ft^' 
(OffifflSttl 8Ofl0*3r 6-£4fctf>£K«K3-tffc I DT 

19 0 1 aOMSWiMU =FPfHt9*P 1 9 0 5,!; 

mm § fiJt mw&wjwrjwara i frtix % cogp^ t r-x 

feSfftSfufc^S-WKl 90 1 bSKJtrv^^ttr* 
[0 150]!Wl. #Hffi<DlSraj$BW>tf#J • SJSCo 

v^-cRHWft. H34fc, mmcommmmcommxcom 
t lx. m 6 s <7)m-^5i^ij-c<7)ji^fct;M^4^ft 
^wanajdsattoiSHJWiitst tx . i s fi»ft «■ 

^MLTV^^M4. ^<Htlll£ , C**. egsm 

MHz~9 6 0MH zt'W. 

[0151] iwiiBBr^FaHi-WFiawjBiBTitj* 

{4. m~m^mXl±-0. 2dB~+l. 3dB (fiH 

1 . 5 d B ) T^SOtSL, iatfiO»0JBJ||trJ±- 
0 . 7 dB-+ 0 . 2 d B (ffiH 0 . 9 d B ) t . $t 
0 . 6 d B ffiifFP^^W LTV">4. 

[0152] OTtc. HSficomH?^JB^S3&*#t^ 

5 136 8 tfBttco#5¥tt*H^7 -f^lis, 1 

2 7 fcfett* . i DTm±mm^hmm me sto 
xm^tzM-fr ) x<nm&mwmnm)mmt,z^xw* 

[0153)13 5XU. *iz*tl I DT3&*B»N-&a5 
^S*^3*0«ffi^^^^L. -t^t-PVvtfi 
«B&LTV^. H6 8 0fKM^4±«^»|4|ftffliS7^ 
;^118. 1 2 7(4. 03 STJiJBIS^fif^Wt 
ill7^^2007, 20081C. I68WIDT 
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113, 114. 1 1 511 03 5C^Utli;IDT2 
00 1, 2002. 2 0 0 3t;, 06 8<D I DT 1 3 
3, 134, 13 5(1 03 5<7)I DT2004, 20 
0 5, 2 0 0 etc-e^m^JELTl^o 0^T"O2rO 
IfT^SaWCfl 5¥ttaM^'«S^, x£-?flT 

[0154] ig-ffi*Mo«^, ms^M^mw&m 
m$.y 4>v9 2 o o nzav^x. 1DT2001, 20 
02, 2003 ztL?ti<Dmmmt%teT-z.m&x*fo 

[0155] ^^S«^S?¥'I±^H«7 ^ )V9 

2 0 0 8l=fclvttl ffife^^M§¥'ffilSH^7 ^1- 
^2007^IDT2001 b i^MZtt I DT 

2 0 0 7t(VAjimmztt-t&liijjm^cV{m$:ffi l 8 
OSM^r^T^S/^, IDT2 0 0 4Oi?|-iSfg 
«A i/-y'-1-!VW&?:fo D , IDT2005, 2006 c^aft 

[0156] -ecofe*, im&mr¥mmasmtL7 << 

IV? 2 0 0 8t£^T(l ^IS-^ft^»ffiaffl^7 

8 T(4»tt»iB«wjiij8*«tf hti&wm v 2 mm^ < & 
[0157] i 0 , s&— fl£#wtc*svvtji ffiss 

■^SrFM»ttfEiifift7 ^^2007 2:«Wr£$$c? 

^ 2 0 0 8tt, mtg-t&mmmm 

mmz 

0, Zcomm. B7 2^-T3 0(7)4±ji^-KO'5%, 

[0158] Jfcfc:, 036t, 03 3tZ7Ftf1im&jm 
TSm'\t^M^.y -f )V? 1918, 1920 tCfcftS , 

(OPttilWftwllliaJQIIifcov^-cEKrf * . 03 6 iza 

^X fc 03 5 fc |I|«Hl ^flWl I D T^Pfi^&gfcfr 

[0159] H3 3fc*jft««6Hf^STSSIittmiiia 
7^;l/?19 18, 1 9 2 011 H3 6tf58a§£#«? 
WW\tmm'&7 4 )V9 2107, 2108 1, £fz. El 

3 3 tc*jtt&a»S-&«^aittSiii«7 ^191 

8OIDT1 902, 1 90 1, 1 90 311 03 6 CO 
IDT2102, 2101, 2103 (C, 03 3tCi3ft 

A lV9 1 9 2 0<5Q I DT 
1901a, 1 9 02, 1 9 0 311 03 6<r> I DT2 



1 0 4, 2 1 05, 2 106l,Z%ilZ'ilttJ&LX^^&, 

[0160] mmcommmm^m^izn. xMmztm 

WttHBiS^ ^^2107 fc A*«#fc^-*aj*« 

^cvimzmi s ojss=sr^^«^ft«^»ft^ 

I»7^^2 10 8ta^T, IDT2 104C0ft?h 

10 9 (i33^'5-til 9 0 1b) Srffcfl, T— 
MzmMLX^Z. 

[0161] £ i§Si^«M^ttfftffi&7 
;W 2 1 0 8 Til -J«2-3« I DTffmBtt&t&fr 

2 1 1 OtCfc^T, y^t/H»^r-XlW^ 
SfcM^ftWttRiBib^JiWiS ti& cotztf L , o - 
^2o©I DT*«BS®"f"5^2 1 1 lM&tvC, 7* 

-xtiSi s 3 -^^fz^zmimmmmm^ti^ 

[0162] life^«^M3¥ttl!tffii£7 ^ 

/^2 107 fc*fi»fr&23i7SS¥tt^Hift7 ^^2 1 

0 8 fc *j u t , wm%fflX'W<&mm&tfWM ztv&^m 

[0163] Miff, 03 7(C^i SfciBBt&ftST 

^;^22ou 2&mmt / zmmLfzm 

1 ^S^SMWttflffl^ * IV? 2 2 0 2 t , flS 

1 ^^*SI^S^tt««7 ^^22 02 izft L 

2201aOIDT220 3 C9ft# ^Mtet" 

4 i t x\ m i ^«ss-^iyg^5¥tt^H*7 ^ w 2 

2 0 2 tiiJJjlityizitt&tiiJjIifyQWft&ltoi 8 0 
aawr 2 comm^m^mw^mmmy < n,* 

2 2 04h^WL, lSSO#li$S^ii^M3¥tt^H 
my a IV? 2 2 0 1 ttittS^O I DT^MJOtSSK 
L^ s FHf«-WP2 2 0 5^, 2ga«#«is^» 

S5¥ttftffl^7 ^1^2201 2201a SD^CO I 
DT^fi^iJtffiMtTftrfl-^S^ 2 2 0 6 *1«)SL/t« 

[0164] ±ia*^T'fe , I D T 2 2 0 3 «fi?h«ffi 
ffitiaHISS^ftftLT, ^cOSl5^-t;yS-mffi2 2 0 

7 iwtr-^ iz#m-z> z\tx\ ^mmnm^m 
"fmwEmmk? < ^^ttstti 2^ 1 d t^fis-t 

5 <03 74»tf>O"CIBojfcaiMn T-^ttlSHfeO 
M«»(±03 8c7) x 5 lz% r> , m 1 

wtt^Bift 7^^2202^2 ffm^im^mm 
mm%Ly 4iv?22 04iz&^x. wsssemrsHa&i 

[0 1 6 5] 03 9^-tJ;ai;, 2gl« 
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mm i d t<50[p]# ^Rte-r^> £ £ TA^ft-m^-r s 

[0 1 6 6] _UE»&fc$3HT&, [*F££Kfl6S-£fcl 
DT 2 3 0 1 OJMjO I D T0)ftj1-«Hfi*lt0|*fi# 
WtLT. ^OgP^C^S-^)S»g2 3 0 2 fciftfJT 

r-x fc«gw-«. ztx\ isxwvffl&iitimmzm 
mmmy <!\s?iz&<,?& 2m 1 DT#»8N-4jaa 

(03 9e>0"CHr>fc9HH T'^ttiSM^MW^ 
it 14 0 tZTjkTJ: Oi^4±ffi^»ltSl 

[0 16 7] Sit. 04 lfcjjr$\fc3fc:. 1 03 3tCfe(t 

crtfth 0 (c 5 1 d t ? a y°<7)m&&2kMi L %m&mwm 

IDT2401WID TCOM-flCOSi'USi^^^ 
§l#fi^ttftLT. *<J5»iHC*'$-tf>«BB&2 4 0 2 

^^2403 tm2<7)ffim-&jm?w. 

^VtmmWiy 2 4 0 4 fcisirvc , «flBBI8rc9Vtt 

[oi68] iKHUfc i a ciMEiiT- 

«86**&fcl*\ £^t2oco^14fiSj&^/l^^*ve 
fife: 1 -3i*otf5P^6Bafc7 -f;^**^— KjJNSKL 

[0169] (mmcommm) ^mmmmcomsM 
m%m4 2ibsm4 eizm^^xmm-t^. *gsnw>» 
EjKumt, dc sstffl7 A/vy^nzb^xmm^ 

[0170] £Hitf>SSffiJBIWi01 6fcjSUfc. ATJfl 
^fc*«-*ffi*m^<DfiHS3&«ttl 8 0£#}3r£ 2o«l 

[0171] mt^SIBBB-CJi, mraic7)J±«K«8± 
fc»9i-&*»F»tt»iififc7 ^ 2 5 0 l fc s %m 

fcPtt^HJS^yg : F-2 502^ 2503^ Al 



oflE»5r4jaw±, ■t^Tiaitf&tt-e*&o ttz. mm 
<7>$$mmTimmcr>m^Mmt mm^ 2^idt 

*. 

[0172] ffilS-^4±^M5¥ttHH^7 * 
£IMti4. fltt-y-fmBB^tyf-TSta-Sifc^A I 

Si:, 

53MB : 3 7 . 1 2 A I ! 

I DT« (2504. 2505. 2506 OJUI) : 
(4) 19/(4) 31 (4)/19 (4)*(^73 

I DTjfcRA Ij : 2. 156jKm, A I 2 : 1 . 92 
6 Aim 

RftlflfifcSAR : 2.17 7//m 
RM**» : 1 50* 

I DT- I DTISJPH : JfcftA 1 1 k A I 2 0«ffif£fcjK 
4tl^ffi3f : 0 . 2 5 A 

I I + 0 . 2 5 A 1 2 , ifcftA 1 2 tfTOB&fcifcififc 

fiffiJf : 0 . 5 0 A 1 2 

I DT-MltSIBIPH: 0. 50 AR 

IDTduty:0. 63 
RIffiduty : 0. 6 0 
«ffiJU¥ : 0 . 0 9 A I j 

^tt^ffl^ftSI^ 2 5 0 20pffl&f£ff-£. JilTtC^K 

55XtI : 14. 3 A I 
I DT*t : 24 1* 

I D T^JSfe £XfBZM$s%lM : 2 . 1 0 2 jx m 
KItH*ifc: 3 0* 
I DT-MStSISJKf: 0. 50 AR 

5¥'l±HMift4±K^ 2 5 0 3 0l¥ffl^lMf^. JSlTfc^ 

•r. 

: 3 7 . 1 A I 
I D T*iS[ : 2 4 1 * 

I DTMfeil/KltMS : 2 . 0 2 3 jtx m 
MIt^*m: 3 0* 

I DT-RMUPbIPS : 0 . 5 0 A RT»S. 

[0173] saswis2)Kii<^maii. ?stt«ife7 ^ 

M2 5 0 7^*rLT3¥'l4*ffi^7^;^2 5 0 8cOA 

fcfttCRK $ ittz . I D T 2 5 0 9 «St;{4a-f- S a^^ 

M$tLfcy5-«ffi2 5 1 0£f£(tT&r). SfetrS 
-m«2 5 10 Srff-LT 3OC0* I DT«7-Xlfe 
4±31-fbLT^-l>*T"^-S.„ 
[ 0 1 7 4 ] mz. • 
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■r. m4 4<r>m=immcommzmmnmmmizftL 
x . m^m&nnzmLx^^wm, &<mtn 

[0 17 5] DCSSBffl^A^fcfcJtiiljMWIfc) 
JtMSciEHte 1 80 5MHz-l 88 0MHzT'£>S„ 

0fm. -1. OdB— +3. 2dB («H4. 2d 

b ) x-fo&mzttL. mtfccomsBmxu- 0 . 5 d b 

~+ 1 . 5dB (WH2 . OdB) ^2. 2 d Bfg 

[0176] mmcomsMmcommm^ii.timm^m 

m~th b , 04 4 tijrfiS=Jfc«M*C«Bl4 5 fcjjH-J: 

gfcfr) -C^ttjftBig^MSn.S®W<7)iSc^l 
tt^HJfe^ 4;l^2601i:Jg2 <7M&$ffi%L7 4 )V9 
2 6 0 2 tX'mft&cOlzML, miikcO&Zj&McOWr&iZ 
ii. 04 6 (SStf-J: o I DTR±36i»BHW4 JIM 
(04 20>O*CH->fc9f4H T^tt^HifttflSHBSfi. 

sttuf^atowas 1 com&&&m?mw&mm8L7 4 w 

2 5 11 tm2cr>W¥tmmm7 4)V?2 5 l 2fC|S|t 

[0177] J2LhW«tC|ISfi<Dm£JKfiRT{i. A7J«-^ 
t=^&ffi*^f#<ofiiffl3WKj l 8 0JSM3cl> 2ooia§ 

wm&mittmmziffi\%n?i.tin*m?z\ t x\ 

[0178] £ t> tHHIMlfefflflitKtt^fLfc^ 5 - 
®S2 5 10 t-#A6T 3-QCO^- 1 DTCOT— XSrftMlt 

5 +Jfc9l5coiDT(7)r-xi(HF**» > r*if:fc 

[0179] (mmcrm^mm) *wmzffi&mm<7)m 

?s&m £ 04 7 BSH 5 4 ^T»f-£ . 

coffi^fSTJi. D C S^fiffl^ 4 -jtS 

[0180] SlifecO^A^ffiJi^lffeom^ffii: is] t 

< . 1 ^<nm&&$m^wmj$m®.7 ^^2701 

tefeftS loo I DT2 7 0 4(0SStil.< L*t£* 
|{:ftl?MfI?Sf2 7 1 1. 2 7 1 2#Kft3 
ft. #^Firff-§-S^ 2 7 1 1, 2 7 1 2 iZ&^Xli. T 



[0181] ioscofgA^js-m. t?^t/iffima«8 

»£«?SaHMm:7 ^2701 
*UfcSH£SlIfij8t«T 2702t2703^Al «®C 

[0182] wm^m^m?mmmm.7 ^^270 

1«1 IDT2704OS*t;lDT2705. 
27 06&UHU c\flt><DI DT^S^Bstfiatc, 
RJNIB2 7 0 7. 270 8jWBj£S:ftXV*4 . 
[0183] SatcOiS^KIi-Cttlltt^llHJBIBi: fttt 

^'lait^ixTV^ (04 7C02 7 0 9 b 2 7 1 OcOffi 
Bf) . #P 2 7 1 1 fc 2 7 1 2 WPFftNiWP, 2 7 1 
Sli^FflMS-^iffPT**. 04 8 (C. 04 7 O I DT 
2704^270 5«lffl£ifc*:LfcH*ijr$\ 
[0184] ¥«rfi-^4§^ 2 7 1 1 izmmZtlft I DT 
2 7 0 4 OftWUBg 2 7 0 4a *9£X(«»#(t3 

12705 a^fSft^tL. T-^fcSSR^sh-T^* . 
[0185] W££#&?»tt*iiiifc:7 ^1^270 

I ii: 

sxn : ^xiis^tf ttLSrv^fca- (04 so 2 8 0 

5 ) : 7 1 . 2 A I ! 

3cXSfi^#ft tJtSP* (048O28O6) : 35. 

6 A I ! 

I DT^Sc (2705. 2704. 2706 COM) : 2 
1 (4)/(4) 35 (4)/(4) 2 1*(^f73fi 

I DTtlA I ! : 2 . 1 8^m. A 1 2 : 1 - 96/ini 

2. 1 8^m 
Mlt^*m : 1 50* 

1 DT- I DTPaH : ifcftA I,tAI gOWSg^^ 
tLfcffiJ5f (04 7C02 7 1 4 ) : 0. 2 5AIi + 0. 

2 5 A 1 2 

^a i iwvmffizm&titztm (04 7^271 

5 ) : 0 . 5 0 A 1 2 

i DT-mmmm 0 . 4 6 0 a r 

IDTduty: t°-/^Sr^< LTl^^gg^ : 0. 6 

3. tvf-fcSHKLfcSRfl-: 0.6 0 
Rffiduty : 0. 5 7 
mffiMi¥ : 0 . 0 9 A I j 

Wtt^1ifflS«rF2 7 0 2 0p»iMt£. JSlTtciS 
zexrn : 2 3 . 6 A I 

I DT*t : 24 1* 

I DT^tS«ttXRftf«M^ : 2 . 12^m 
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I DT-K»«RIB : 0 . 5 0 A R 
#ttjSffii£4±St?2 7 0 3<9F»3:f£f1-£, ETRSS 
"To 

35XfS : 5 8 . 5 A I 
I DT^ISc : 24 1 

I DTftjWS JtfESHHfcJI : 2 . 04/xm 
KM^r^m : 3 0* 

I D T -KHimilH : 0 . 5 0 A R"C* § . 
[0186] StltO»5^Bm<0lfaii, 
BHSU ^ffift-f-ffi^Wi^Sn^**^ I DT2 7 0 

2 7 0 4a £JfM L , $ fc^X 

mMfrftifztLtimpJiizy $.—wM2 1 o s a , 270 

[ 0 1 8 7 ] 3^3t<oiSA3B«<Of^ffl ■ Mfco 

Mi-^STr H i«ffi^fifsti2i4 9^^^T^*. 12 
^, MM^imf-smmmmy <^27oia^ 

* fcti it 5 5iaaWSS<?D^jfidK*EH*i 1805MHz — 1 
880MHztS>4. 

[0 188] ioiEHT'O^ltfi-^S^^oigKT^ 

(4, mmttWCli- 1.3d B— + 3 . 3 d B ( fin 

4. 6dB) t$>^»«tML, mm^tmsx'te- 

2. 0 dB- +1 . 9dB («H3. 9 dB) t, 
0 . 7 d B«B¥«il6W3SC»LT^4. 

[0189] § <?> izmmmMTte, ^mim^mco 

i: *> t>i>*—mz±% < fttiX v * 

[0190] mmcom^mm^m^n^tifzm^n. 

T—xWM&bMW?t& I D T 2 7 0 4 comimcOW. 
0. TlifBf2 7 1 1 t=SSHE§n-6 I DTtffS 

[0 1 9 1 ] iJCC 3EXBfi»#ftf5JKi«[*iHEU/S 

isatcov^riffiB^«. isaE(7)*S{i. 047. H4 8 



3SXlB3B»ftJtL*V^BMhOXXB2 8 0 5 
(C^$S»tfi^*»fltf>3£RIB2 8 0 6<VW\i? 

[0192] 353itIfi^tW<7)Jti4, fi^ttit LSr^H 
5 0c0*§^-£rl, 04 7C0±i-£-£ 1/2 fc LT, 3£XfI 
fi»#ft<75Jt** 1 /4 , 1/2. 3/4^Coi> 
T, Tirm-WFIHWfiBTfifieSiaEtfc. H5 1 

^fcfett*«B¥«]S«^*MR«[t33^-. H5 lTtt, 
[ 0 1 9 3 ] 05 1 J: 9 , 35XfIS^ttit«Jt£B&0 . 

flEUJMNfc**. iiii±. ^iDTOMffi^M^ 

-*fc«ft L^IttJ: 9, ¥«fl^»2 7 1 1 izm 
WtlZil& I DTfc¥«H3-Wf 2 7 1 2lzmwtZft& I 

[0194] £Lh, two,*:* o izmMom^wmx 

100 I DT (if 4 L<(44'^:0 IDT) CO, Wffi<7)< 
[0195] HM^^/ff^JTIi, TSf^-^WF-tSStt 

t,zfrmxnT-z.vmi%b , i 3 ^rnxu^^^mm 
mbmmLx^&ffimzts^xh. r-xmmmbmm 
lx ^&m<nisyi~)vw^<nfr*50iMA?>-tftf l, 

-xt I DT£:frl/CSSW-*;: tT\ Taf^WFIB 
[0 19 6] H530j;dt, 2ol4±OIDT 

[oi97] m&mt&mv\±* wm^m^mw^ 

mmWi? J >V?ifi 3 I D T 9 4 y°<7)ffif&Xt%tyLtztf. 
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HiS^ 4 )V?cr>M^z%> % EI 5 4coJ; d ic^FWfi^fctt 

[0198] (UttOffH^AI) #3ft9Ifc:«4IIHW>* 
*HM^H-t^ffiT1i .PCS Sflffl y ifrfZMlzb 
[0199] Sat^ffHrJBIIIi(4SI*<^)SI=JBtt4: Is] t 

1 dt«mso< Lttifficfaaftifw 
[0200] its»ogHrjBttT(±, fry^j±m»c8± 

fc, #5¥tt^H^ft»2 9 0 2. 29 03i\ Aim 

*wtctisat^>n=jBJB«H 2 9 1 m taws-?* & . 
[0201] it»o»tjBtttf>waii, mmnz 9 1 

9. 2 9 20Odutyi\ 0. 4 0 fc SiXTV^^CC 

**. mmem-t&mxn^T'-f-Ji-y-i >2 9 1 

2 fc^Fffift-^SST- 2 9 1 O^IBtC, T-XteSSttSfufc 
^— /H^-f >-2 9 2 lA*JfA$ttTV>S. ^i^t 

[ 0 2 0 2 ] iilTt:. ^at<0SftJB«(^ffl • 
fiHITar**^. ifcKi:UTBI3 2t:^. SS-Jfiffi 

£>EI5 6at/H5 7fc-^-tyfrT^*. 133 2^K?— Jt>R 
«^jeJ4Sat^fffWBIIIfc*t LT „ I D T 2 9 0 5 « 
IDT2 9 04. 2906W9^t^Siii«d 

c sgftffl^ ji/fttz&ij&wmMcofflWLmmte 1 

930MHz — 19 9 OMHztfcS. 
[0203] icOfgH-CCOT^fi-f-S^^OfirfflTWS 

mX'lt-0. 5dB-+2. 3dB(®M2. 8dB) 

X~h h <r> iztt L . §SSt0>SSfc«arctt- 0 . 6dB-+ 
2. OdB (fi2. 6dB) fc, *^0 . 2dBjWF 

[0204] § Kjc^tRWcii, ^ffiimm=F 



[020 5] IUft<?DSIt^<?D«&a^W^>^X^ai(i. 
I D T 2 9 0 5 I DT2904, 2 9 0 6 tcH"?^ 

9*3 <-TS - b X\ 4PP«BWF-2 9 1 0, 29 1 
[0206] ZCOWMtmCOtimMmcomZ: *) iis HK2 

mtmmcoz ? izzco&ftcowmmco duty ^msit 

T^S®FJffc5Sv->^colSi^Odu t y £fJfK-fix&' 

[0207]$^ mM<r)Mtmmizt5tfz,m<r>m$Lb 

LTs 05 9C0J:-5t I DT2 9 0 4 at I DT2 9 0 
6afcC0. IDT2 9 0 5btiD^t^|,ti^ 
(El59O3001i;3002) Wduty^ fficom 

«wdu t y x *) < Lfc*#tf>, «aafcfc*t^ 

§¥«rff-tffi z FP^=li1>I¥Sja*@6 0t. fiffi¥Sf« 

02»dutyl±0. 40i;tTV^ <> 
[0208] JtKt LT. 03 2 O^ZMMWlltT' 

o^F@ft m&? m^mm^mm . effl¥8r« t m e o a 

imw\bxtebA,b*^h->x^%^i>\ Wsmmsffls 
comm^mma . nrjtRwrii - o . 5dB-+2. 

3dB (112. 8dB) TS>S <?5t*f L. Hftomt 
BMcO^&MX"i±- 0 . 5dB— +2. OdB ({fjg 
2. 5dB)fc.ft0. 3dBfiBT«ie3WK»tTV'» 

4. 

[0209] c\<n x o fc, 0 5 9 o i 5 fc^pana-^B 

IDT29 0 5b(;dutyOiI5rJ(li.T 

[0210] £Lh, mWLtzX d t^Ms^H-t^JBT 
tt, 1 oo«^ft«fl»1t«7 ^ ;k^fcti(t* 
0 1 oco I DTOSih^S < LlfttmS^^ti^^F 

jS**S5tV ^jStfcV^T, I DTC0— « s 1ft2-3» 
IDT«^-7tVi|> ffiFJf duty ^ 
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[0211] mm^mj\mm) *n9!tc«s5s*9ss 

AJKBfco we .062 JbMM 6 4 Cl^'l ^TfM B J"f" 

I DT2 9 0 SO I DT2 9 04. I D T 2 9 0 6 fc PUf 
O-^-^TV^mfig^O^iJOd u t ySrO . 4 0ft&ti 
ttT"(i&<. SHtOSIAJBtt'CJi, ¥«N1-Wf2 9 1 
OfcgSggSAX^-S. I DT2 9 0 5WtI^du t y 

0. 40J:Ltl^, ^ffiWfSj&ii. -r^THJfi^H 
W^Mfc [si LT'ifc £ . 

[0212] wtfiz. ^mmeMAwmoim - »*c 

to. ffli^Jc^* : TMWS#Si^<o««PlHlflS. 06 
4(:{uffifM^5Kt. HMk LT. H 3 2 

ft Iti6 3&t/i64t-&fcf t*t. PCSSft 

IB<^ffl¥«fieiiSI=ifc«W i 9£>"f j&HcSttLT^S 

0. 5dB5S£#tTV^. 

[0213] § 6t=«3tKWT(i, ¥*«WF-IStf> 
»I¥Sr^fc =t fiffi^ffifiEA* - ffltf) if *> 6 
Srfc*; S < *h AT ^ * ^UffioSSA^ffiT'ti + * ft k 

JK<?5 J: 3 A+7j [*] t -^[tj<7)-rA<7)^/&vh§ irfjW, + 

W^-Mo i: *> £> #»— < £hAT 1^4 J; 0 1> Nffi 

[ o 2 1 4 ] jiLh. iwaufc «£ o t/zmm^mAmmx" 
a . i -xnMm^mkT-m^mm^.y ^vsnxm 

I DTtoMffiO< Lft^mffit^A^ATftrft-t^^ 

«&£-f ^T d u t yM»ft»tt« Z. k T. fil*C03¥tt 

[02 15] 06 2<DJ:at:, TONi^S?^ 9 10C 
JSMS-AT^I, I DT2 9 0 5c(0tSi«dut y£ 

efcrts i fc #*t-# i) it. ftMw-mmmizmt lt l 

43. LjSpU 05 5-^05 Scomz-tKXComWtm 

£&irrs - k n^imxh h . 

[0216] (SS*z>syuBJB) *5fiBHt«*H*^fil 

iiMmam^mzimmcom-tmmk m tuaw* «. 

2A IDT2904J; IDT2905 di;j&*SW;:P9 



•^fflFJrtfc^T I DT2 9 0 5 d^lSeS 0 0 30 
du t y£/Jv£< L. S^CIDT290 5di:IDT 
2 9 0 6b til^^WttJi^ I DT2 9 0 6 b 

coM9\-(o n-fpmmt&ffiSB i *» a , -t «op^ i *^utffi 

S:r-xfci^§M/5-ll3 0 0 4^mS$A 
[0217]^ *HJfiomA^FJOffffl ■ ilto 

v ^t«t 5 . Z(?)£ ot,zi ^mm^im^mm&m 
mm? * /^^(:2ii^ft(tM^^4Lt 9 § 
a. (csaBH<oa»ft(«5rj£tatft § -frfc o -r * 1 x\ 

h we&msmstim as . 

[0218] vxkcommco&Bmx'te. Esm&t l 

T. 40±5" YcutXfflLiTa0 3 SS^fflV^ 

tit*. mmmhti&wMfr^iihfr&m.*) . *«bhj± 

iCOaKfcPI^-f. 6 4-7 2° YcutXMLiN 
bO s . 41° Ycut XglL i Nb0 3 ^k^mU 

x- h mnzmmm ixh . 
[0219] afc, 3iii±o i DT*mz-&w&.mm%i 

trr& i t 4 U^. -At; J; 0 . a3ftWi*e*^E< 

[ 0 2 2 0 ] ; (7) «£ a ^ttSH»^)BWBs& J «< 
^-iis^tfAA-S, 

[022 1 ] $ ^>t. JJBtf>3t*<754WBItr?l±, *A^ 
SfciLfc^ffl ■ S&m*ffliT*i9. ^A^^^JilA. if 

[0222] *ISlBfc:ffi«. . JJE«Satco#JBBfc:iB« 

ogstt^Ha^K* fstfe L^oaii ^Mt;ov ^t . 0 6 

6 t»r?V ^Tt^BJ-r 4 k VXf<r>W K> X'fo h a 06 6tS 

USS^ffi-^MmAofBrAAHclEK^ttS 
H^S^«»t/>iifi«3 1 0 0U:. gll^tTdl^^ 
— Af0 (RxiU) LT. 7yft3 101. T>r-1- 
*ffllC/RFTop7^l/^3 102. 7V73 1 0 
3. RxM7^t/^3 1 04. 5^3 10 5. Is 
tIF7^M3106, S^rt3107. 2nd IF 

7 ^ 3108. lst + 2nd u—f})V^V^A 
if3111.TCXO( Temperature Compensated crys 
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tal Oscillator ( jii£ttflt£bfcA%£» ) ) 3 112. 
-fVS'-f r 3 1 13. n— #/t-:7 ^;^31 14 SrfiiT 
«Mfr&*VCl^4. RxaH7-f;l'^3 1 04j&»4>5^ 
3 10 5*4i* 06 6tCT~^T*L^J;ot. ¥«f 

[0223] ±lEjIfI£tB3 100!±, ^ft^rfi 1 

5 h^yv—^'fM (TxffliJ) t LT. ±.§lTyr~f-3 1 

0 l&iVUifET^^ftffl^/RFTop 7^/1^3 

1 02£^m-f&tti>l l Z^ TxIF7-(^3 12 

1 , 5^-9-3 12 2. T^&m? J )V9 3 12 3. T> 
73124, 1}7°"7 3 1 2 5. T-f VP — ^3 12 6. 
APC (Automatic Power Control ( gKjft^ffilJP ) ) 

3 1 2i%mz.xm^ivz^h* 

[0 2 24] ^LT. ±IE<7)RxSrBl^ 4/1^3 1 0 4 

mkmrnkmrnmizmmx-i* h . 

[0 2 2 5] i:->T. ±fEMfISB3 1 0 011 fflV^c 

^^ho^^. feline (Mfi^rtt) <vmitzi><vb 

[02 2 6] 

$*utii«5:< 1 t> 2oco i D TSr*-f-^ Wttftffl^^ >r 
;t^£4»5r< k & lotl±ffl^TlSJiicSns^tt«iS 

^jsb^^k t i>-ir\i^ffim^^zmmztix& 

tm&mi $ tix ^ h Mf&xh h . 
[0227] ztvtpL, n&m-rzmt 
zttzj:*), &¥mm*m? mxcv^m&zzmxz h 

[0228] *mmwmmmkm±, iii±«j: ? 
t. jE«s«±t. imcommmztt&AJimi dt 

-fiLx^hmfoxfoh . 

[0229] ztvtpz-, mmm±. n*mfmm& 
ixtti> «r 1 izx o . ^liif. ^srs^-e^TSis 

[0230] *^Bfl«jlffi^B{±. liLhtDJ: o fc. ±1E 

^tt^MMitat- fflv ^ ; t * mkt t r v ^ . 

[02 3 1 ] W9>;t. ilEfitJiScti:. 'MHfc. ttGH 

ft #-i4 ) izmtiz t\>d Mzm-tz . 



[0i ] *^Beoiuftom-^t«i.#tt*ffi}S^« 

[02] m-frmMcommmmmwcommmdzz^-t 
mnmxfc h „ 

[03 ] ±iEHS6^^-m^-^^Jt;«^^e^H 

}S^a^SgP«fi£0-C' C 5 & . 

[04 ] ±mmmcom-Bmcommmmmsxcom& 
immm^mmt^tz^mmm^mxh^ . 

[05] ±fE3£ttlSHi&^S^iSKTffiK (SB^^ 
[06] ±IE^ttaH^a^4ffl^«f« (fifflA^ 

[07 ] ttm-mtmcmmmmm^mm^mm. 
[08] ±.mm-imm^^mmmmm^is.m^m& 
[09 ] ±mmmcom-Bmiz&vhm^mMi,zi3h& 

[010] ±iEH5fiO^-^SItfettS § 4> izMcomZ 
[011] ±ISSafc^>SMK)Bfc:*Jtt4$^fc:fl!l^eB 

[012] ±iEH5fiom-^sit^tts § t izmco^m 

[013] ±!2Safc«S5-JB)Bfc:*JJt4 § 4> izmco^M 

[016] ±iasafc^>SMB)IRfc:fctt4 $ 6 izmco^M 
[017] ±IEHirfiO||— J^^tcfeftl. § 4> izti&cogm 

Mizi^h^mmmmmm^mmmmMxh^ . 

[018] JJBS8lt<oas-JKIBfcti»t4 $ <^ IZMCD3S& 

m\,z\%&wmmmm<mmffiffimx°$>& . 
[019] jjasafc^aMBUMcfctt* $ ^ \zmry$m 

[02 0] ±IEHJfiO^-^®tcfcffl» $ t fcflfif^SP 
[02 l ] ±£Safc<?5aMB(Bfc:*Jtt4*^fc:ffi<i^eP 
[02 2] JJBHSt^SMKIRfcfcft* Zt>lzftico$m 

mizmhm&mwmimnm®mmwx'$>& . 

[02 3] ±EHSfi^-JgJBtii(tS Zt>lzMcD3£& 

mizffihm&mMm£m<7>mmffimwx'$>& . 

[02 4] *^<7)^SS^||z:^St;#^5¥tt|gH^ 

[02 5] ±»s«^ao»s^irS (iiA7 
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[02 6] ±mw\mmmmmco{m^yy^^-ty 

[m2 7 ] ±Mmmco^-mmizmi,w\tmmmmwco 
mmw tt itfrtr ? ? xh & . 

[02 8] ±fE**feom^«^«S^1±IIH^SO 

[02 9] *^^HSfitfOmHff^«-g.WttlSH^ 
BOggflff)£0T';£>S. 

[03 0] ±fEHSfe^lS~m^ . SSUHSWfcfcffi* 

[03 1 ] ±tmm<Dm=wmt. m-UMMtizmz, 
[032] jjE»3ti^t«i»tt»iBiS3aiwB» 

[03 3] *«HBOl5tt«»HJBmfc:ffi*5ll««HI(S6 
[03 4] JJE^tt^EJ^JiRt , S£:«*Wfcfc:ffi«. 
yyX°fo&» 

[03 5] ±fE^~^*^J^B(t^^-^^xm^^ 
[03 6] ±IBHJfiom0^fcfc(t-&^7yxe5l#S- 
[03 7] ±I^OtolSHJ»Jllifc:*Jtt«^eW*o»tt 
[03 8] ±fESUfiomra^®0-'^Mttitt-S^'5 

[039] iMmmnmmBmiztev&Mtm&mTfo 
&M&$mmm.cvmmffifmxfo2>. 

[04 o ] ±IESI)6tom0^Stfc(t§fi!io^Mt:*3 
[04 1 ] ±iElttt<'5»H^JIIfcti»t*S6fcflfic'53Se 

[04 2 ] ^wMcmmnms.Bmizffi&wmmym 

[04 3] ±ississwmE^ffit , m=j&Mktztt& 
w&mmwmwcommvffig. mm^y>x) 

[04 4] ±i^^mM\<z&&mmmmm.<nmm 

[04 5] ±3^^&mmte&fthrt?>xfsfc*fFct 

[04 6] ±fEHM^Eff^^(t-i>^7yxaj?#^ 

[04 7 ] ^m^mm^m^mmizm^m^mmmm 

[04 s] ±mnmcvm^Bmiz{%z,mmmmmwcv 

[04 9] ±fEHttomAU?Jt. SSHJfc«Wi:fc:«4 



77tl>S„ 

[05 0] tszmmmmizffi^mmmmmwcomm. 
mmmx$>&„ 

[05 1] ±IEIIifi^lS^JBfc«43¥tt^iB»ESSt; 

[052] ^imm^m^mmo-mm^hw^m 

[05 3] JJESt»««/gBmttitt4fl!W«SeMt« 

[054] ilBHSfc^ac^BJBWctiJt* S ^ fcflS0>35B 
^Jt-«^WttlSH^«^gPffl^0T*S . 

[05 5] ^H^iiificomt^Slt^-SWtt^iSS^ 
S^SP«)^0T'fcSo 

[05 6] ±IE»fiomt^Slt , mzjfclRWfcfcffi* 

[057] ±M&meomtmkt . mzjmmtiz^ 
[05 8] ±iasafc^>»tJK)B^)^eeMfc:«*5itt* 

[05 9] ±IEHir40^t^tioftl.fi!ltfO^^Jt« 

[06 0] ±MmmcoM-{:&mizi5lf&fti<7)$mMk , 

[06i] ±ia^waftjBJB{c*iJt*fl!!<oagewf: . 

[06 2] *H^HifitfOS5;\^JBtcfil«.3ltt^iB«SI 

[06 3] iMmmcomABmt, mzjmmt^z^ 

yyxfoh* 

[06 4] ±.immcow\&mt , Kzj&mttzmt 
mmmm.mwoi±LW<7 yxz^-t?? y xh $ . 

[06 5] ^Hg^^JficO^^ffit^^PttlftH^ 

[066] ^m^mimm^mmy'x=i v ? 0t- ( £> s . 

[06 7] ffi-#5|^IJO5ittlSHM^S^SP«JS0-C' 
[06 8] ffir«e^^ttSM«SM^«aHtl«HT' 

[06 9] mtizMj&^m^ffimrccowtM&co 

lV^it^ft^7 7t*)li a 

[07 0 ] JJB^fcfcltftTMWFH-C^AJ* 

[07i] tmmmz&t&^mm^ifiFFmx'nmAm 
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[H7 3 ] m=femw<m&mmmm<7)mmfifmx' 



1 I DT (< LMffiffiSP) 

2 idt (< Lmmmm) 

3 IDT(<Lllfti|i) 

22 ^ ^)vmm^ ( rtfiKffi^ ) 

21a yS-Bffi 

22 a 

31a 




23 



21. 1-1 

V 



13 



31 



33 



/// 



LM 



22a v 



3 



14 31a 32 
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